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WARNING 



THE FOLLOWING SERVICING INSTRUCTIONS 
ARE FOR USE BY QUALIFIED PERSONNEL ONL Y. 
TO AVOID PERSONAL INJURY, DO NOT PER- 
FORM ANY SERVICING OTHER THAN THAT CON- 
TAINED IN OPERA TING INSTRUCTIONS UNLESS 
YOU ARE QUALIFIED TO DO SO. 
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OPERATORS SAFETY SUMMARY 



The general safety information In this part of thesummary 
is for both operating and servicing personnel. Specific 
warnings and cautions will be found throughout the 
manual where they apply, but may not appear in this 
summary. 

TERMS 

In This Manual 

CAUTION statements Identify conditions or practicesthat 
could result in damage to the equipment or other property. 

WARNING statements identify conditions or practices 
that could result in personal injury or loss of life. 

As Marked on Equipment 

CAUTION indicates a personal injury hazard not im- 
mediately accessible as one reads the marking, or a 
hazard to property including the equipment itself. 

DANGER Indicates a personal injury hazard immediately 
accessible as one reads the marking. 



250 volts rms between the supply conductors or between 
either supply conductor and ground. A protective ground 
connection by way of the grounding conductor in the 
power cord is essential for safe operation. 



Grounding the Product 

This product is grounded through the grounding conduc- 
tor of the power module power cord. To avoid electrical 
shock, plug the power cord into a properly wired recep- 
tacle before connecting to the product input or output 
terminals. A protective ground connection by way of the 
grounding conductor In the power module power cord is 
essential for safe operation. 



Danger Arising From Loss of Ground 

Upon loss of the protective-ground connection, all 
accessible conductive parts (Including knobs and con- 
trols that may appear to be insulating) can render an 
electric shock. 



SYMBOLS 



In This Manuai 




This symbol Indicates where applicable 
cautionary or other information is to be 
found. 



Use the Proper Fuse 

To avoid fire hazard, use only the fuse of correct type, 
voltage rating and current rating as specified in the parts 
list for your product. 

Refer fuse replacement to qualified service personnel. 



As Marked on Equipment 




DANGER — High voltage. 
Protective ground (earth) terminal. 
ATTENTION — refer to manual. 



Power Source 

This product is intended to operate from a power module 
connected to a power source that will not apply morethan 



Do Not Operate in Expiosive Atmospheres 

To avoid explosion, do not operate this product in an 
explosive atmosphere unless it has been specifically 
certified for such operation. 



Do Not Operate Without Covers 

To avoid personal injury, do not operate this product 
without covers or panels installed. Do not apply power to 
the plug-in via a plug-in extender. 



@ 
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SERVICE SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary. 



Do Not Service Alone Disconnect power before removing protective panels, 

soldering, or replacing components. 

Do not perform internal service or adjustment of this 
product unless another person capable of rendering first 
aid and resuscitation Is present. Power Source 

This product is intended to operate in a power module 
connected to a power source that will not apply morethan 
250 volts rms between the supply conductors or between 
either supply conductor and ground. A protective ground 
connection by way of the grounding conductor in the 
power cord is essential for safe operation. 



Use Care When Servicing With Power On 

Dangerous voltages may exist at several points in this 
product. To avoid personal injury, do not touch exposed 
connections and components while power is on. 
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Ce rappel des consignes g6n6rales de securite s'adresse ^ la 
fois aux utilisateurs et au personnel de maintenance. Avertis- 
sements et precautions h respecter sont annot^s au long de ce 
manuel k chaque fois que I'utilisation du DC 503A I'exige. 

It est e noter que ceux-ci peuvent ne pas figurer dans cette 
rubrique de rappel. 



Source d'alimentation 

L'appareil est congu pour fonctionner e partir d'une source 
d'alimentation maximale de 250 V efficaces entre les conduc- 
teurs d'alimentation ou entre chaque conducteur d'alimenta- 
tion et la terre. Pour utiliser I'appareil en toute securite, une 
connexion a la masse, realisee au moyen d'un conducteur 
prevu dans le cordon d'alimentation, est indispensable. 



TERMES 



Dans ce manuel 

Les paragraphes intitules ATTENTION identifient les circons- 
tances ou operations pouvant entramer la deterioration de 
I'appareil ou de tout autre equipement. 

Les paragraphes intitules AVERTISSEMENT indlquent les 
circonstances dangereuses pour I'utilisateur (danger de mort 
ou risque de blessure). 

Repgres graves sur Tappareil 

CAUTION (ATTENTION) : ce mot identifie les zones de ris- 
que non immediatement perceptibles ou un risque eventuel 
de deterioration de I'appareil. 

DANGER (DANGER) : ce mot indique les zones de risque 
immediat pouvant entramer blessures ou mort. 

SYMBOLES 



Dans ce manuel 

Ce symbole signifie «se reporter au 
manuel. 



Mise a la masse de Tappareil 

Une fois instalie dans le chassis d'alimentation, I'appareil est 
relie e la masse e I'aide d'un conducteur du cordon d'alimen- 
tation, Pour eviter tout choc eiectrique, inserer la prise du 
cordon d'alimentation dans une prise de distribution corres- 
pondante avant de connecter I'entree ou les sorties de I'ap- 
pareil. Pour utiliser I'appareil en toute securite, une conne- 
xion e la masse, realisee au moyen d'un conducteur prevu 
dans le cordon d'alimentation, est indispensable. 



Danger provoque par la coupure de connexion de 
masse 

En cas de coupure de la connexion de masse, tous les ele- 
ments conducteurs accessibles (y compris boutons et 
commandes apparaissant isolants) peuvent provoquer un 
choc eiectrique. 




Graves sur Tappareil 




DANGER - Haute tension. 



Borne de masse de protection (terre). 




ATTENTION — se reporter au manuel 



Utiliser le cordon d'alimentation approprie 

N'utiliser que le cordon d'alimentation et la prise recomman- 
des pour votre appareil. 

Utiliser un cordon d'alimentation en parfait 6tat. 
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SICHERHEITSANGABEN FOR DEN ANWENDER 



Die allgemeinen Sicherheitsinformationen in diesem Teil 
der Angaben dienen dem Anwender- und Serviceperso- 
nal. Spezielie Warnungen und Hinweise sind Qberall im 
Handbuch zu finden, mussen jedoch in diesen Angaben 
nicht erscheinen. 



BEGRIFFE 

In diesem Handbuch 

VORSICHTSHiNWEiSE eriautern Bedingungen, die zur 
ZerstOrung des GerStes Oder anderer GegenstSnde fOh- 
ren kdnnen. 

WARNUNGSHINWEISE erlSutern Bedingungen, die zu 
PersonenschSden fOhren kOnnen Oder lebensgefahrlich 
Sind. 

Markierungen auf dem GerSt 

CAUTION -VORSiCHTweist darauf hin, da(3 durch zufSIli- 
ges BerOhren an einer nicht unmittelbar zugfinglichen 
Steile Personenschaden entstehen kann, Oder Schaden 
am Gerat selbst. 

DANGER -GEFAHR weist darauf hin, daB durch zufailiges 
Beruhren an einer zuganglichen Steile Personenscha- 
den entstehen kann. 



SYMBOLE 

In diesem Handbuch 

A Dieses Symbol zeigt an, wo Vorsicht walten 

zu lassen ist, Oder wo Informationen zu 
finden sind. 

Markierungen auf dem Gerat 



an eine Versorgungsleitung und Masse anzulegen. Inner- 
haib des NetzanschluBkabels muB ein Schutzleiter vor- 
handen sein, der mit Geratemasse verbunden ist. 



MasseanschluB des GerStes 

Dieses Gerat wird Qber den Schutzleiter der Versor- 
gungseinheit mit Erdpotentiai verbunden. Zur Vermei- 
dung von eiektrischen Schiagen ist vor der Beschaltung 
der Ein- und Ausgange der Netzstecker in eine korrekt 
verdrahtete Steckdose einzustecken. Verwenden Sie 
den Schutzleiter nicht als einzige Verbindung zwischen 
zwei Oder mehreren Geraten. Zur Vermeidung von eiektri- 
schen Schiagen sind die Gerate untereinander mit sepa- 
raten Leitungen zu verbinden. 



Gefahr durch fehiende Schutzerde 

Durch eine fehiende Schutzerde, kdnnen alle berOhr- 
baren, leitenden Teile (einschlieBlich KnOpfe und andere 
Bedienungselemente, die isoliert sind) einen eiektri- 
schen Schlag bei der Beruhrung auslOsen. 



Verwendung einer richtigen Sicherung 

Zur Vermeidung von Brandschaden sind nur Sicherun- 
gen zu verwenden, die in den Teilelisten dieses Gerates 
aufgefuhrt sind und die in Spannungs- und Stromwert 
entsprechend sind. 

Ersatz von Sicherungen ist nur von geschuitem Personal 
vorzunehmen. 




GEFAHR - Hochspannung. 



Schutzerdungskontakt. 



Arbeiten Sie nicht in expiosiver Umgebung 

Zur Vermeidung von Explosionen ist die Inbetriebnahme 
dieses Gerates in expiosiver Umgebung zu unterlassen, 
wenn das Gerat nicht dafiir geeignet ist. 




ACHTUNG - beziehen Sie sich auf das 
Handbuch. 



Netzspannungsversorgung 

Die Betriebsspannung fiir dieses Gerat darf 250 Veff nicht 
uberschreiten und ist an die Versorgungsleitungen bzw. 



Entfemen Sie keine Gehauseabdeckungen 

Zur Vermeidung von Personenschaden sind keine 
Gehauseteile zu entfemen. Auch ist das Gerat ohne 
Gehause nicht in Betrieb zu nehmen. 
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SICHERHEITSANGABEN FUR DEN SERVICE 

NUR FUR GESCHULTES PERSONAL 

Beziehen Sie sich auch auf die vorangehenden Sicherheitsangaben fur den Anwender. 
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FUhren Sie keine ServicetStigkeiten alleine durch 

Nehmen Sie an dem GerSt keine Service- Oder Einstell- 
arbeiten vor, wenn nicht eine andere Person verfOgbar ist, 
urn im Bedarfsfall Erste Hilfe Oder Wiederbelebungsver- 
suche zu leisten. 

Lassen Sie besondere Vorsicht walten, wenn Sie 
an einem unter Spannung stehenden Gerat arbei- 
ten 

An verschiedenen Stellen im GerSt liegen hohe und damit 
gefahrliche Spannungen. Zur Vermeidung von Personen- 
schaden sind soiche Stellen und Bauteile nicht zu berOh- 
ren, wahrend Betriebsspannung aniiegt. 



Vor dem Entfernen von Gehauseteilen, L6ten Oder Erset- 
zen von Bauteilen ist immer die Betriebsspannung zu ent- 
fernen. 



Netzspannungsversorgung 

Die Betriebsspannung fOr dieses Gerat darf 250 Veff nicht 
Qberschreiten und ist an die Versorgungsleitungen bzwr. 
an eine Versorgungsleitung und Masse anzulegen. Inner- 
halb des NetzanschluBkabels muB ein Schutzleiter vor- 
handen sein, der mit Geratemasse verbunden ist. 
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Section 1— DC 503A 



SPECIFICATION 



Instrument Description 

The DC 503A Universal Counter/Timer is designed to 
operate in a TM 500-series power module. 



The instrument has two input channels, CH A and CH 
B, each with 125 MHz capability. Each channel has 
separate triggering level, triggering slope, attenuator, and 
coupling mode controls. 



The DC 503A has eight measurement functions: FRE- 
QUENCY A, PERIOD B, WIDTH B, TIME A -- B, 
RATIOA/B, EVENTS A DURING B, TOTALIZE A, and 
TIME MANUAL. All of the modes except FREQUENCY A, 
TOTALIZE A, and TIME MANUAL have the capability of 
averaging the selected measurement over a range of 1 to 
10* times the input signal. The signals to be counted or 
measured can be applied via front panel bnc connectors or 
through the rear interface. 



The triggering level for each channel can be monitored 
via the front panel or the rear interface connections. The 
buffered voltage available at these connectors cor- 
responds to the trigger levels set by the front panel 
controls. 



The output of the Internal signal shaping circuits can 
also be monitored via front panel connectors. These 
shaped signal outputs are useful in setting the triggering 
points on complex waveforms. 



^ Measurement results are displayed in an eight digit 
LED readout. The decimal point Is automatically position- 
ed and leading zeros are blanked. Single annunciators 
(LEDs) are used to indicate register overflow, active gating 
interval, and the frequency or time units associated with 
the measurement being made. 



The DC 503A can be equipped with an optional, oven 
controlled, 10 MHz crystal oscillator to obtain a highly 
stable and precise internal time base. Both the optional 
oscillator and the standard 10 MHz time bases provide 
100 ns single shot resolution. 



Instrument Options 

Option 01 replaces the internal 10 MHz time base 
(clock) circuit with a self-contained proportional 
temperature controlled oven oscillator for increased ac- 
curacy and stability. 



Standard Accessories 

1 Instruction Manual. 

1 Cable assembly, bnc-to-tip jack. 



NOTE 

Refer to the tabbed Accessories page at the rear of 
this manuai for more information. 



Performance Conditions 

The limits stated in the Performance Requirements 
columns of the following tables are valid only if the 
DC 503 A has been calibrated at an ambient temperature 
between +20® C and +30® C and is operating at an ambient 
temperature between 0®C and +50®C, unless otherwise 
stated. 



Information given in the Supplemental Information and 
Description columns of the following tables is provided for 
user information only and should not be interperted as 
Performance Check requirements. 



The DC 503A must be operated or stored in an 
environment whose limits are described under En- 
vironmental Characteristics. 



Allow at least 20 minutes warm-up timefor operation to 
specified accuracy, 60 minutes after storage in a high 
humidity environment. 
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Table 1-1 

ELECTRICAL CHARACTERISTICS 



Characteristics 


Performance Requirements 


Supplemental Information 


CH A and CH B INPUTS/OUTPUTS 


Input Frequency Range 
Front Panel 
DC Coupled 


0 Hz to ^125 MHz. 


— 


AC Coupled 


10 Hz to ^125 MHz. 


Rear Interface 
DC Coupled 


0 Hz to ^50 MHz. 


AC Coupled 


10 Hz to ^50 MHz. 


Input Sensitivity 
X1 Attenuation 


20 mV rms sine wave to 100 MHz. 


-- 


• 


35 mV rms sine wave to 125 MHz. 


60 mV peak-to-peak pulse at a 
minimum pulse width of 5 ns to 
100 MHz. 


100 mV peak-to-peak pulse at a 
minimum pulse width of 4 ns to 
125 MHz. 


X5 Attenuation Accuracy 




<2% at dc. ' - 


Input Dynamic Range 
X1 Attenuation 




^ V, peak-to-peak. 


X5 Attenuation 




<15 V, peak-to-peak. 


Shaped Outputs 

Delay From Front Panel 




Typically 15 ns. ^ 


Output Voltage Levels 




^100 mV into 50 0. ^200 mV 
unterminated. 


Trigger Level 
Range 


±3.5 V times attenuation 




Slope 


Plus (+) or minus (-) 


Independently selectable. 


Output accuracy 


±20 mV ±0.5% of reading 




Input Impedance 
Front Panel 

XI, X5 Attenuation 




1 MQ, shunted by approximately 
27 pF. (-13 V <Vi„ <±6 V). 


Rear Interface 
XI, X5 Attenuation 




Approximately 50 Q at dc. 


1-2 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 




CH A and CH B INPUTS/OUTPUTS (cont) 


Maximum Safe Input Voltage 
Front Panel 

X1 Attenuation 






DC to 50 kHz 




200 V peak, 400 V peak-to-peak. 


50 kHz to 1.33 MHz 




200 V peak, peak-to-peak 
20 

voltage 


1.33 MHz to 125 MHz 




200 V peak, peak-to-peak 
voltage ^15 V. 


X5 Attenuation 






DC to 5 MHz 




200 V peak, 400 V peak-to-peak. 


5 MHz to 100 MHz 




200 V peak, peak-to-peak 
^ 2000 

voltage . 


100 MHz to 125 MHz 




200 V peak, peak-to-peak 
voltage ^20 V. 


Rear Interface 






XI, X5 Attenuation 




^4 V, peak. 



FUNCTIONS 



FREQUENCY A 
Range 

DC Coupled 


DC to 125 MHz. 




AC Coupled 


10 Hz to 125 MHz. 


Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak. 


Accurac/ 




±1 count ± time base error. 


Gate Time 
(Resolution) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected In decade 
steps. 


PERIOD B (Single Shot) 
Repetition Rate 


^125 MHz 




Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak. 


Accurac/ 




±1 count ± time base error 
±1.4 X CH B trigger error. 


Resolution 
(Clock Rate) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


PERIOD B (Average) 
Repetition Rate 


^125 MHz 




Mirfimum Pulse Width 


4 ns at 100 mV, peak-to-peak. 



@ 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 




FUNCTIONS (cont) 


Accuracy ' " ‘ 




±100 ns ± time base error 
N 

±1.4 X |CH B trigger error J 


Clock Rate 




100 ns (10 MHz), fixed. 


Number of Averages (N) 




10*^ (1) to 10^ selected 
in decade steps. 


Resolution 




1 femtosecond (10"'-) to 
100 ns, selected in decade 
steps. 


WIDTH B (Single Shot) 
Minimum Pulse Width 


20 ns. 




Accuracy® 




±1 count ± CH B trigger error 
(rising edge)± CH B trigger 
error (falling edge) ± time 
base error. 


Resolution 
(Clock Rate) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


WIDTH B (Average) 
Minimum Pulse Width 


5 ns. 


Repetition Rate 


^100 MHz 


Minimum Dead Time 




5 ns. 


Clock Rate 




100 ns (10 MHz), fixed. 


Number of Averages (N) 




10® (1) to 10*, selected in 
decade steps. 


Resolution^ 




100 ns 
n/KT 


Accuracy® ' 




±100 ns ± time base error 
n/FF 

±CH B trigger error (rising edge) 
±CH B trigger error (falling edge) 

n/FT“ 


TIME A - B (Single Shot) 
Minimum Time Interval 


12.5 ns. 




Accuracy® 




±1 count ± time base error 
±CH A trigger error ± CH B 
trigger error ±4 ns. 


Resolution (Clock Rate) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected In decade steps. 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Suppiemental Information 


FUNCTIONS (cont) 


TIME A — B (Average) 
Minimum Time Interval 


12.5 ns. 




Minimum Dead Time 




12.5 ns. 


Number of Averages (N) 




lO'^ (1) to 10^ selected In 
decade steps. 


Clock Rate 




100 ns (10 MHz), fixed. 


Resolution^ 




1 00 ns . 


n/KT 


Accuracy^ 




±100 ns ± time base error 


n/FT 

±CH A trigger error 


y/W~ 

±CH B trigger error ±4 ns. 


n/FT 


EVENTS A DURING B (Average) 
Maximum CH A Frequency 


^125 MHz. 


— 


Minimum CH B Pulse Width 


5 ns . 


Minimum Dead Time Between 
Pulses 




5 ns. 


Number of Averages (N) 




10” (1) to 10*, selected in 
decade steps. 


Accuracy'’ " 

!> 




±Period A 


Width B xn/FT 

±CH B trigger error (rising edge) x Freq A 


VnT 

±CH B trigger error (falling edge) x Freq A 


Vn“ 


RATIO A/B (Average) 
Frequency Range 


>125 MHz 


Both channels. 


Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak 


Both channels. 


Number of Averages (N) 




10^ (1) to 10^ selected in 
decade steps. 


Accuracy'’ 




±Freq B 


Freq A x N 

+1.4 X CFI B trigger error x Freq A 


N 

±Freq Into CH A 


0.3 X 10* 



@ 
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Tabie 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 


FUNCTiONS (cont) 


TOTALIZE A 

Frequency Range 


DC to 125 MHz. 


Start/Stop function from front 
panel or rear interface. Over- 
flows with >99,999,999 
counts. 


TIME MANUAL 

Clock Rate 
(Resolution) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


Range 




100 ns to 10^ sec. Start/Stop 
function from front panel or 
rear Interface. 


iNTERNAL TiME BASES 


Standard Time Base 
Frequency 


10 MHz (100 ns). 


Adjustable to ±1 part in 10^ 
or better. 


Temperature Stability 
(0°Cto +50° C) 




±5 ppm. 


Aging 




<1 ppm/year. 


Option 01 Time Base 
Frequency 


10 MHz (100 ns). 


Adjustable to ±2 parts in 10*, 
or better. 


Temperature Stability 




±0.2 ppm of final frequency in 
less than 10 minutes when cold 
started at 25® C ambient. 


Aging 

At Time of Shipping 




1 part in lOVday, maximum. 


Continuous Operation 
After 30 Days 




4 parts in lOVweek, maximum. 


After 60 Days 




<1 ppm/year. 


Short Term Stability 




^1 part In 10’ (rms), 
based on 60 consecutive 1 
second measurements. 


Adjustment Range 




Sufficient for 8 years of aging. 
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Table 1-1 (cent) 

‘ Time base error is the sum of all errors specified for the time base used. 



" N is the number of periods averaged In PERIOD B (AVGS) mode, the number of intervals averaged intheTIME A - B (AVGS) 
mode, the number of widths averaged in the WIDTH B (AVGS) and EVENTS A DURING B mode, and the number of periods of 
the CH B signal in the RATIO A/B mode. 



‘ CH A or CH B Trigger error {/js rms) 

\/(e„i)^ + (e„ 2 )^ 

Input slew rate at trigger point (V//us) 



±0.3% of one period 
N periods 



,whichever is greater. 



The second formula is for signals with an S/N ratio better than 40 dB and greater than lOOmV rms amplitude. In the first formula, 
em = typically 100 /uV (or less) rms internal noise and e „2 = input rms signal noise voltage for a 125 MHz bandwidth. 



Table 1-2 
MISCELLANEOUS 



Characteristics 


Description 


Power Dissipation (Plug-in) 1 

Standard Instrument 


Approximately 9.5 W. 


Option 01 Instrument 


Approximately 12.5 W. 



Table 1-3 

ENVIRONMENTAL' 



Characteristics 


Description 


Temperature 

Operating 

Non-operating 


Meets MIL-T-28800B, class 5. 

0°C to +50° C. 

-55° C to +75° C. 


Humidity 


95% RH, 0°C to +30° C. Exceeds MIL-T-28800B, Class 5. 

75% RH, 0°C to +40° C. 

45% RH, 0°Cto +50° C. 


Altitude 

Operating 

Non-operating 


Exceeds MIL-T-28800B, Class 5. 

4.6 Km (15,000 ft). 

15 Km (50,000 ft). 


Vibration*’ 


0.38 mm (0.015 inch) peak-to- Exceeds MIL-T-28800B, Class 5. 

peak, 10 Hz to 55 Hz, 75 minutes. 


Shock‘d 


30 g’s (1/2 sine), 11 ms. 18 Meets MIL-T-28800B, Class 5. 

shocks. 


Bench Handling^* 


Dropped from 45° or 4 inch or Meets MIL-T-28800B, Class 5. 

equilibrium, whichever occurs first. 



@ 
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Table 1-3 (cont) 



Characteristics 




Description 


Electromagnetic Compati- 
bility 


MIL-STD 461 A/462 


Meets MIL-T-28800B, Class 3. 


Electrical Discharge 


20 kV, maximum. 


Charge applied to each protruding 
area except the input/output terminals. 


Transportation‘s 






Vibration and Package 
Drop 


Qualified under National Safe Transit Association Preshipment Test 
Procedures 1A-B-1 and 1A-B-2. 



“With power module, except where noted. 

^2e mm (0.10 inch), 10 Hz to 55 Hz in TM 501, TM 503, TM 504, TM 506. 
“20 g’s (1/2 sine), 11 ms, 18 shocks in TM 501, TM 503, TM 504, TM 506. 
‘‘Without power module. 



Table 1-4 

PHYSICAL CHARACTERISTICS 



Characteristics 


Description 


Maximum Overall Dimensions 
Height 


«126.0 mm (4.96 Inch). 


Width 


«64.5 mm (2.54 inch). 


Length 


—285.5 mm (11.24 inch). 


Net Weight 
Standard 1 nstrument 


«0.9 Kg (2.0 lb). 


Option 01 


-1.0 Kg (2.2 lb). 


Finish 

Front Panel 


Plastic-aluminum laminate. 


Chassis 


Anodized aluminum. 
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OPERATING INSTRUCTIONS 



INTRODUCTION 

This section of the manual provides installation and 
removai instructions and the operating information re- 
quired to obtain the most effective performance from the 
instrument. Also included is the function of all front panel 
controls and a general descri ption of the operati ng modes, 
which also describes procedures for making basic 
measurements. 



INSTALLATION AND REMOVAL 

The DC 503A is calibrated and ready to use when 
received. It operates in one compartment of a TM 500- 
Series power module. Refer to the power module Instruc- 
tion manual for line voltage requirements and power 
module operation. 




To prevent damage to the DC 503A, turn the power 
module off before installation or removal of the 
instrument from the mainframe. Do not use ex- 
cessive force to install or remove. 



Check to see that the plastic barriers on the inter- 
connecting jack of the selected power module compart- 
ment match the cutouts in the DC 503A circuit board edge 
connector. If they do not match, do not insert the 
instrument until the reason is investigated. When the units 
are properly matched, align the DC 603A chassis with the 
upper and lower guides of the selected compartment (see 
Rg. 2-1). Insert the DC 503A into the compartment and 



press firmly to seat thecircuit board edge connector in the 
power module interconnecting jack. Apply power to the 
DC 503A by operating the power switch on the power 
module. 



To remove the DC 503A from the power module, pull 
the release latch (located in the lower left corner) until the 
interconnecting jack disengages. The DC 503A will now 
slide straight out. 




@ 
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CONTROLS AND CONNECTORS 



Even though the DC 503A is fully calibrated and ready 
to use, the functions and actions of the controls and 
connectors should be reviewed before attempting to use 
it. 



With the exception of the TOTALIZE A/TIME MANUAL 
jumper, which is described In the maintenance section, all 
controls for operation of the DC 503A are located on the 
front panel. A brief functional description of these controls 
follows (refer to Fig. 2-2). 

NOTE 

Because the Channel A and Channel B controls are 
identical, only Channel A will be described. 



MODE SELECTION AND 
CONTROL FUNCTIONS 



FUNCTION: selects the measurement, events, or 
time counting modes for the counter. 



NOTE 

The TOTALIZE A/TIME MANUAL position Is an 
"either lor" function. TOTALIZE A or TIME 
MANUAL is selected and set by positioning an 
internal jumper. Placement of this jumper is discuss- 
ed in the maintenance section. 



DISPLAY AND UNIT INDICATORS 




DISPLAY READOUT: eight-digit, seven segment 
LED readout with automatically positioned decimal 
point. 



(T) OVERFLOW: when illuminated indicates register 
overflow. 




GATE: Indicates the state of the main gate. When lit, 
the main gate Is open (the DC 503A is in the process 
of making a measurement). When the light is off, the 
gate is closed. 



QHz/nSEC: when illuminated, indicates the dis- 
played number is gigahertz (GHz) in FREQ A mode 
or nanoseconds (nSEC) in a time mode. 



(T) MHZ///SEC: when illuminated, indicates the dis- 
played number is Megahertz (MHz) In FREQ A mode 
or microseconds (/iSEC) In a time mode. 




kHz/mSEC: when illuminated, indicates the dis- 
played number is kilohertz (kHz) In FREQ A mode or 
milliseconds (mSEC) in a time mode. 






Hz/SEC: when illuminated, indicates the displayed 
number is Hertz (Hz) in FREQ A mode or seconds 
(SEG) in a time mode. 



WARNING 



Unless you are qualified to do so. refer positioning of 
this jumper to quaiified personnel. 



© AVGS/TIMING: depending on the position of the 
FUNCTION switch, this switch selects the clock rate 
which will be counted or the number of 
measurements to be averaged. 



© DISPLAY TIME: sets the length of time the reading 
will be displayed after the count is made and before 
the next measurement is taken. Display time can be 
varied from about 0.1 second, fully counter- 
clockwise (ccw), to about 10 seconds fully clockwise 
(cw). The HOLD position provides continuous dis- 
play until reset by pushing the RESET button. 



in RESET: momentary switch resets the count to zero 
when operating in the TOTALIZE A mode. Also acts 
as a master reset, ensuring that the readout has been 
cleared before the next measurement. Provides a 
check of all display LED’s; when pressed, a row of 8’s 
will be displayed in the readout window. 



12) START/STOP: push-push switch acts as a manual 
gate when the FUNCTION switch is in the 
TOTALIZE A/TIME MANUAL position. Button in 
Starts the measurement interval gate; button out 
terminates the gate. 
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Fig. 2-2. Controfs and connectors. 
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CHANNEL A INPUT AND LEVEL 
FUNCTIONS 

CH A INPUT; bnc connector for Channel A signal 
input. Input impedance is 1 MQ shunted by ap- 
proximately 20 pF. 



^ SOURCE: push-push switch selects the source of 
the input signal. Button out, EXT, selects the front 
panel connector as a signal source. Button in, INT, 
routes the input signal to the counter via the rear 
interface connections. 



LEVEk: selects the amplitude point on the positive or 
negative slope of the input signal at which the 
triggering window is placed. 



SHAPED OUT A: provides a shaped output signal 
derived from the output of the Channel A signal 
shaper circuitry. 



SLOPE: push-push switch selects the slope of the 
input signal on which triggering will occur. Button 
out selects plus (+) slope; button in minus (-) slope. 




SHAPED OUT GND; common connector for 
Channel A shaped output signals. 



ATTEN: push-push switch selects XI (button out) or 
X5 (button in) attenuation of the input signal. 



TRIG LEVEL A: pin jack permits monitoring of the 
Channel A triggering voltage level. 



COUPL: push-push switch selects DC (button out) 
or AC (button in) coupling of the input signal to the 
attenuator circuit. 



@ RELEASE LATCH; pull to disengage and remove 
DC 503A from the power module. 



INPUT CONSIDERATIONS 



Input Sources 




Maximum Input voltage limited to 200 V peak. 



The SOURCE switch for each channel selects either the 
front panel bnc connector (external), or the rear interface 
connector (internal) pins. The external inputs present 
impedances of approximately 1 MQ paralleled by about 27 
pF. The internal input circuits present nominal 50 Q 
impedances to match typical coaxial cablesignal connec- 
tions. 

Input Coupling 

Front panel pushbuttons select ac (capacitive) or dc 
(direct) coupling for the input signal of each channel. This 
coupling takes place before the signals are passed into the 
attenuator circuits. 

Attenuators and Maximum Input Volts 

For either attenuation factor, X1 or X5. the maximum 
safe input voltatage that can be applied to the front panel 
bnc connectors is 200 V (peak) from dc to 50 kHz. At 
frequencies above 50 kHz, the maximum safe peak-to- 
peak input'voltage to the front panei bnc connectors must 



be calculated (see Specification section). The maximum 
safe input voltage to the rear interface input connectors is 
equal to or less than 4 V (dc plus peak ac) from dc to 
50 MHz. 

Sensitivity and Frequency Range 

CH A and CH B will respond to a signal amplitude of 
20 mV rmssinewave, times attenuation, to 100 MHz and to 
a sinewave of 35 mV rms, times attenuation, to 125 MHz. 

Depending on the coupling mode selected, the low 
frequency limit for each channel is either zero (dc 
coupled) or 10 Hz (ac coupled). 



Slope and Level 

The SLOPE pushbuttons for each channel determine 
whether the trigger circuits will respond to the negative or 
positive transition of the input signal. 

Refer to Fig. 2-3. The LEVEL control for each channel 
allows the operator to move the hysteresis window of the 
trigger circuit to an optimum level on the input signal to 
ensure stable triggering. The LEVEL control adjusts over 
±3.5 V, times attenuation, of the input signal. This level 
can be monitored at the front panel TRIG LEVEL pinjacks. 



@ 
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OPERATORS FAMILIARIZATION 



PREPARATION 

Turn on the power module to apply power to the 
DC 503A. One or more characters in the display should be 
visible. Allow twenty minutes warm-up timefor operation 
to specified accuracy. 



DISPLAY TESTS 

With no signal applied, test the DC 503A readout 
displays and switching logic. The following checks will 
test most ofthemajor circuits ofthe counter and ensure its 
readiness to make measurements. If any malfunctions are 
encountered, refer the condition to qualified service 
personnel. 



Readout Segment Test 

Press the RESET button to check the seven character 
segments of each digit. A row of 8’s should be displayed. 
This check of the display devices can be done at anytime. 



Frequency A Displays 

Set the FUNCTION switch to FREQUENCY A. With the 
AVGS/TIMING switch, select a gate time of 100 ns. Check 
the decimal point location, leading zero suppression, and 
units indicators according to Table 2-1. 



Table 2-1 

FREQUENCY A DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


Unit 

Indicators 


Decimal Point 
Display 


100 ns 


GHz/nSec 


0.00 


1 fJS 


MHz//wSec 


0 


10 fis 


MHz//iSec 


0.0 


100 ^fs 


MHz//iSec 


0.00 


1 ms 


MHz/^rSec 


0.000 


10 ms 


MHz///Sec 


0.0000 


100 ms 


kHz/mSec 


0.00 


1 s 


kHz/mSec 


0.000 


10 s 


kHz/mSec 


0.0000 



With the DISPLAY TIME control in the fully 
counterclockwise position, observe that the GATE in- 
dicator flashes rapidly for short gate times and more 
slowly for longer gate times. Using a short gate time 
(100 ms), rotate the DISPLAY TIME control slowly 
clockwise. Observe that the GATE indicator stays off for a 
longer and longer time, until the control clicks into the 
HOLD (detent) position, holding off the gate indefinitely. 
Return the DISPLAY TIME control to the 
counterclockwise position. 



Period B, Width B, and Time A - B Dispiays 

Timing Mode. Set the FUNCTION switch to PERIOD B 
in the blue area of the front panel and the AVG/TIMING 
switch to 100 ns. Observe the correct readout displays as 
shown in Table 2-2. 



@ 
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Table 2-2 

PERIOD B, TIME A - B, WIDTH B 
(TIMING MODE) DISPLAY CHECK 



AVGS/TIMING 
SwHch Setting 


Unit 

Indicators 


Decimal Point 
Display 


100 ns 


MHz///Sec 


0.0 


1 fjis 


kHz/mSec 


0.000 


10 /iS 


kHz/mSec 


0.00 


100 fjs 


kHz/mSec 


0.0 


1 ms 


Hz/Sec 


0.000 


10 ms 


Hz/Sec 


0.00 


100 ms 


Hz/Sec 


0.0 


1 s 


Hz/Sec 


0 


10 s 




0.00 



Set the FUNCTION switch to WIDTH B in the blue area 
of the front panel while retaining the setting of the 
AVG/TIMING switch: observe the correct readout display. 



Set the FUNCTION switch to TIME A - B in the blue 
area of the front panel while retaining the setting of the 
AVG/TIMING switch; observe the correct readout display. 



Averaging Mode. Repeat the preceeding checks for 
these functions in the dark grey area of the front panel. 
Observe the correct readout display for each switch 
setting as shown in Table 2-3. 



TaWe 2-3 



PERIOD B, TIME A -* B, WIDTH B 
(AVERAGING MODE) DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


UNt 

Indicators 


Decimal Point 
Display 


1 


kHz/mSec 


0.0000 


10 


kHz/mSec 


0.00000 




kHz/mSec 


0.000000 


itf 


MHz/iiSec 


0.0000 


10* 


MHz///Sec 


0.00000 


10’ 


MHzZ/uSec 


0.000000 


1(f 


GHz/nSec 


0.0000 


10’ 


GHz/nSec 


0.00000 


10* 


GHz/nSec 


0.000000 



Events A During B and Ratio A/B Displays 

Set the FUNCTION switch to EVENTS A DURING B 
and the AVGS/TIMING switch to 1. Check the readout 
displays according to Table 2-4. 



Set the FUNCTION switch to RATIO A/B and the 
AVGS/TIMING switch to 1. Again check the readout 
displays uding Table 2-4. 
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RATIO A/B AND EVENTS A 
DURING B DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


Decimal Point 
Display 


1 


0 


10 


0.0 


10’ 


0.00 


10’ 


0.000 


10* 


0.0000 


10* 


0.00000 


10^ 


0.000000 


10’ 


0.0000000 


10* 


0 



Time Manual Displays 

Verify that the jumper located on the Auxiliary Circuit 
Board is in the TIME MANUAL position. Set the FUNC- 
TION switch to the TIME MANUAL Position and the 
AVGS/TIMING switch to 1 sec. 



The GATE indicator should light and an advancing 
count should be displayed when the START/STOP button 
is pushed in. The GATE indicator should go out when the 
count is stopped by releasing the START/STOP button. 
Check the overflow display by setting the AVGS/TIMING 
switch to 100 ns pressing the START/STOP button in, and 
letting the count advance. When the last decade (eighth 
digit) goes from nine to zero the OVERFLOW indicator will 
ligh*. Release the START/STOP button and observe that 
the OVERFLOW indicator remains on, but the count does 
not change. Pressing the RESET button clears the 
overflow condition, sets the count to zero, and ex- 
tinguishes the OVERFLOW indicator. 



Totalize A Display 

For this check, the jumper located on the Auxiliary 
Circuit Board must be in the Totalize position. 



jjVAIINfW^J 

Unless you are qualified to do so, refer placement of 
this jumper to qualified personnel. 



Set the FUNCTION switch to the TOTALIZE A/TIME 
MANUAL position. Observe a zero at the right of the 
readout display. The GATE indicator should light when 
the START/STOP button is pushed in, and go out when 
the button is released. The units indicators and decimal 
points should remain off. 
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Channel A Slope 

Verify that the TOTALIZE/TIME MANUAL jumper is in 
the TOTALIZE position. With the FUNCTION switch set to 
TOTALIZE A/TIME MANUAL and CH A to + SLOPE 
(button out), press the ST ART/STOP button. T urn the CH 
A LEVEL control fully clockwise. The readout display 
should increase one count each timethe control is rotated 
from clockwise to counterclockwise (past center posi- 
tion). Verify that the count does not increase when the 
control is turned from counterclockwise to clockwise. 



Change to — SLOPE (button in) and push the RESET 
button to clear the display. The readout should now 
increase one count each time the CH A LEVEL control is 
rotated from counterclockwise to clockwise (past center). 
Turning the control from clockwise to counterclockwise 
should not increment the display. 



Channel B Slope 

Set the FUNCTION switch to PERIOD B, CH B to + 
SLOPE (button out), and the AVGS/TIMING switch to 1. 
Push the RESET button. Check that the GATE indicator 
turns on when the CH B LEVEL control is rotated from 
clockwise to the counterclockwise position. Turning the 
control back to clockwise should have no effect on the 
GATE indicator. Another turn from clockwise to 
counterclockwise turns the GATE indicator off. 



Change to — SLOPE (button in) and press the RESET 
button. Observe that rotating the CH B LEVEL control 
from counterclockwise to clockwise and back produces 
an action that is just opposite that described in the 
preceeding paragraph. 



OPERATING MODES 



GENERAL 

The following discussion provides general information 
about each mode of operation and instructions on making 
measurements for FREQUENCY A, RATIO A/B, TIME 
INTERVAL (WIDTH B and TIME A - B), EVENTS A 
DURING B, and TOTALIZE 



FREQUENCY A MODE 

I n this mode the input signal is connected to CH A I nput 
pnly, either through the rear interface or the front panel 
connector. Use ac coupling for most frequency 
measurements to avoid readjusting the LEVEL control 
because of changing dc levels. The repetitive nature of the 
signals makes slope selection unnecessary for frequency 
measurements. Signals less than 3 volts peak-to-peak 
need not be attenuated; larger signals should be 
attenuated to within the range of 60 mV to 3 V peak-to- 
peak. 



Set the FUNCTION switch to FREQUENCY A and. with 
the AVGS/TIMING switch, select one of the shorter gate 
times. Set the DISPLAY TIME control fully coun- 
terclockwise. Connect the signal to be measured to the 
input and adjust the LEVEL control for a stable display. 
The LEVEL control setting should not be critical unless the 
signal amplitude and frequency are close to the specified 
limits. 



If the count varies from reading to reading, it is 
probably caused by jitter in the signal source. If the count 



changes unreasonably, the DC 503A Is not being 
triggered properly, either because the controls are not 
correctly set or the signal is beyond the capabilities of the 
counter. 



Measurement Intervals. To adjust the trigger controls, 
choose a short gate time such as .1 second or .01 seconds. 
This gives rapid feedback via the display whether or not 
the counter is being triggered. Final selection of gate time 
depends upon the frequency being measured, desired 
resolution, and willingness of the operator to wait for a 
measurement. 



Resolution. A 10 second gate time means the operator 
must wait 10 seconds for a measurement to be made and 
displayed. This will give 0.1 Hz resolution. A 10 second 
count will display fewer than the available eight digits for 
any signal below 10 MHz. 



Overflow. Through intentional use of "overflow" dis- 
plays, it is possible to improve the resoiution of the 
counter. Select a gate time that displays the most signifi- 
cant digit as far to the left as possible. Note the numbers 
displayed to the right of the decimal. Move the decimal to 
the left, by selecting longer gate times, until the desired 
resolution is achieved. The OVERFLOW indicator will light 
when the most significant number overflows the last 
storage register. The relationship between gate time, 
measured frequency, displayed digits, and overflow is 
shown in Table 2-5. 
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c. 
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r 



PERIOD 



PERIOD AVERAGED (X10) • 



B. flJHjnJTJljnjljnjTJ^ PERIOD AVERAGED 



WIDTH , 






WIDTH 






•ASLOPE HYSTERESIS -SLOPE 
WINDOW 



WIDTH B 



A INPUT 1 



D. 



TIME 





INTERVAL 

H 


^ TIME INTERVAL 




B INPUT 


i 











TIME A-^B 



( 1411 ) 1984-19 



Rg. 2-4. ReprM«nUrtlon of intorval moasuromontt. 



Rotate the LEVEL control until the GATE Indicator just 
comes on and record the digital voltmeter reading. 
Continue rotating the LEVEL control until the GATE 
indicator just goes off and record the digital voltmeter 
reading. Subtract the first digital voltmeter reading from 
the second and divide by 2; this is the 50% level. 



Reset the CH B LEVEL control so that the digital 
voltmeter indicates the 50% level. Read the pulse duration 
from the DC 503A display. 



Time A — B Mode. This measurement requires Input 
signals to both CH A and CH B. but the peak-to-peak 
signal amplitude should first be determined using the 
WIDTH B mode instructions. For TIME A — B 
measurements, follow these steps: 

1. Set the FUNCTION switch to WIDTH B. 



2. Referring to WIDTH B mode instructions, determine 
the peak-to-peak amplitude and desired triggering 
level of the signal to be applied to the Channel B 
input. 



3. If the signal to be applied to Channel A input is 
different than that being applied to Channel B, 
repeat Step 2 for this signal. 



@ 



4. Set the Channel B LEVEL control to the desired 
triggering level as calculated in Step 2. 



5. Set the FUNCTION switch to TIME A - B. 



6. Set the Channel A LEVEL control to the desired 
triggering level as calculated in Step 3. 



7. With signals connected tothe proper channels, read 
the elapsed time interval between the triggering 
level of Channel A and the subsequent triggering 
level of Channel B from the DC 503A display. 



Time Interval Averaging. Averaging can be used to 
increase the accuracy and resolution of repetitive signal 
measurements. The basic reason for averaging is the 
statistical reduction of the ±1 count error. If the ±1 count 
error is truly random, then as more intervals are averaged, 
the measurement will tend to approach the true value of 
the time interval. For time interval averaging to work, the 
time interval being measured must be repetitive and have a 
repetition frequency that is nonsynchronous to the 
counter clock rate. The DC 503A will measure up to 
averages in both Width B averaging and TIME A B 
averaging. 
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EVENTS A DURING B MODE 

In the EVENTS A DURING B mode, the events applied 
to Channel A are counted. The count is gated by the signal 
applied to Channel B input. The accumulated total of 
events A that arrived during the time signal B was 
triggered is displayed in the readout. Refer to Fig. 2-6. 



3. Set the FUNCTION switch to EVENTS A DURING B. 

When the Channel B signal excursion occurs, Channel 
B is triggered and the gate opens, allowing the Channel A 
pulses to be counted. 



The following procedure can be used to make a 
measurement like that shown in Rg. 2-6. 



1. Apply the signal to be counted to Channel A. With 
the FUNCTION switch at FREQUENCY A, set 
Channel A SLOPE switch to + SLOPE. Adjust the 
LEVEL control for a stable display. 



2. Apply the control signal to Channel B. With the 
FUNCTION switch at PERIOD B, set Channel B 
SLOPE switch to + SLOPE. Adjust the LEVEL 
control for a stable display. 



Averaging. Averaging can be used to increase the 
accuracy and resolution of repetitive event per interval 
measurements. As more events are averaged, the 
measurement tends to approach the true value of the 
number of events per interval. 



RATIO MODE 

The DC 503A may be used to measure the ratio of two 
signals, where one signal is applied to Channel A input 
and the other signal is applied to Channel B input. 
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In the Ratio A/B mode, the frequency of the signal 
applied to Channel A is divided by the frequency of the 
signal applied to Channel B, and the resultant ratio is 
displayed. 



Triggering. The operation of Channel A and Channel B 
trigger controls is the same as for frequency and period 
measurements. Set the trigger controls as fdlows: 

1. Go to the FREQUENCY A mode and adjust the 
Channel A trigger controls for a normal frequency 
measurement. 

2. Go to the PERIOD B mode and adjust the Channel B 
trigger controls for a normal period measurement. 



3. Leaving the Channel A and Channel B trigger 
controls as they are, go to the RATIO A/B mode. The 
correct ratio should be displayed. 



^ Resolution. The AVGS/TIMING switch, which controls 

the number of averages of the Channel B signal, may now 
i be set to display maximum resolution. For most 

L 



measurements, the smallest number of averages that 
produces a useful number of digits should be considered. 

TIME MANUAL MODE 

This mode is a manual analog of the TIME A — B mode. 
In this mode, only the AVGS/TIMING switch and 
START/STOP switch affect the display. 



Starting and Stopping. The TIME MANUAL mode may 
bethought of as a "stop-watch"’ type of operation. With the 
FUNCTION switch intheTIMEMANUALposition(andthe 
internal jumper properly positioned), the display starts 
counting time-base pulses when the START/STOP switch 
is depressed. It will continue to count and display the 
accumulated total until the START/STOP switch is releas- 
ed. The last count will then be held in the display until 
another START command is given (in which case the 
count will again advance), or other controls are actuated. 
Pressing the RESET button will return the display to zero. 
Changing the setting of the AVGS/TIMING switch will 
change the frequency of the time-base pulses being 
counted and reset the display to zero. The start/stop 
function can also be performed remotely via the rear 
interface connections. 
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Clocking Rate. When the AVQS/TIMING switch is in 
the 1 8 position, one-second pulses are being counted and 
the display accumulation advances one count per second, 
and so on. 



Whenever the accumulated count Is above 99,999,999, 
the OVERFLOW indicator will light to indicate register 
overflow; however, the accumulation continues at the 
normal rate, except that digits for decades above are 
not displayed. 



TOTALIZE A MODE 

This mode is a manual analog of the FREQUENCY A 
mode. I n this mode, signal events applied to the Channel A 
input are counted and the accumulated total displayed 
during the time the START/STOP button is depressed to 
the START position. The main application of this mode is 
to accumulate the count of relatively Infrequent and 
irregular events. 



Operation. Apply the signal to Channel A Input and set 
the trigger controls the same as for a frequency measure- 
ment. Only the Channel A trigger controls, the RESET 
button, and the START/STOP button affect the display in 
this mode. 



Starting the Count. Press the START/STOP button and 
adjust the Channel A LEVEL control until a count begins to 
advance. The accumulated count is displayed in whole 
numbers. 



Stopping the Count. If the START/STOP button is 
released and no other controls are actuated, the last total 



will continue to be displayed. No more incoming events 
will be added to the total. 



Restarting and Resetting. When the START/STOP 
button is again depressed, incoming events will advance 
the displayed total. Resetting the count to zero can be 
done at any time by pressing the RESET button. 

Remote start/stop. Starting and stopping the count can 
be accomplished remotely via connections to the rear 
interface. 

REPACKAGING FOR SHIPMENT 

If the Tektronix instrument is to be shipped to a 
Tektronix Service Center for service or repair, attach atag 
showing: owner (with address) and the name of an 
individual at your firm that can be contacted. Include 
complete Instrument serial number and a description of 
the service required. 

If the original package is not fit for use or not available, 
repackage the instrument as follows: 

Surround the instrument with polyethelene sheeting, or 
other suitable material, to protect the exterior finish. 
Obtain a carton of corrugated cardboard of adequate 
strength and having inside dimensions no less than six 
inches more than the instrument dimensions. Cushion 
the instrument by tightly packing dunnage or urethane 
foam between the carton and the instrument, on all 
sides. Seal the carton with shipping tape or an in- 
dustrial stapler. 

The carton test strength for your instrument is 200 
pounds. 



@ 
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Chapitre2-DC503A 




INSTRUCTIONS D’UTILISATION 



INTRODUCTION 



le compartiment et appuyer fermement. Appliquer les teiv 
sions au DC 503A d I'aide du commutateur POWER du ch§s 
sis d'alimentation. 



Ce chapitre fournit les instructions d'installation et d'uti- 
lisation pour que le DC 503A fonctionne selon ses possibilit^s 
nnaximales. S'y trouvent la description du rdle des comman- 
des du panneau avant, des modes d'utilisation et les m^hodes 
permettant d'effectuer les mesures de base. 



Pour extraire le DC 503A du chlssis d'alimentation, tirer 
sur la barrette de verrouitlage (situ6e dans le coin inf^rieur 
gauche) jusqu'd ce que le connecteur soit lib^r^. Le DC 503A 
sera ators compidtement d^g^. 



INSTALLATION ET RETRAIT 



Le DC 503A est Iivr6 ^alonn^ et pr§t d 6tre utilise. II 
fonctionne dans un compartiment de n'importe quel chlssis 
d'alimentation de la $4rie TM 5CX). Se reporter aux instruc- 
tions du manual du chassis d'alimentation pour toute infor- 
mation sur les tensions requises et I'utilisation de ce module. 



Born# cT interconnaxion 



Datrompeur 



Guide tuparieur 



ATTENTION 



MODULE OE 
PUISSANCE 



Pour Mter toute deterioration du DC 503 A, couper 
Talimentation du chSssis avant Tinstallation du /'ex- 
traction du tiroir. Ne pas forcer pour proceder d ces 
operations. 



Fente 



TIROIR 



V^if ier que les d^rompeurs en plastique du connecteur 
du chassis d'alimentation s^lectionn^ s'adaptent aux fentes 
du circuit imprim^ du DC 503A. Si tel n'est pas le cas, ne pas 
enfoncer I'appareil tant que cette impossibility subsiste. Les 
dytrompeurs correctement mis en place, aligr^ le DC 503A 
avec les guides supyrieur et infyrieur du compartiment syiec- 
tionny (se reporter y la figure 2-1). In$yrer le DC 503A dans 



Guide iniarieur 



Verrouillage 
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COMMANDES ET PRISES 



Bien que le DC 503A soit livr6 ^alonn4 et pr6t d 6tre uti< SELECTION DU MODE D'UTILISATION 

lis^, il est indispensable de revoir les fonctions et le rdle des ET ROLES DES COMMANDES 

oomnnandes et des prises avant d'utiliser I'appareil. 



A I'exception du cavalier TOTALIZE A/TIME MANUAL, 
d^it au chapitre c Maintenance!, du manuel en anglais, tou* 
tes les commandes du DC SOSA se trouvent sur le panneau 
avant. Vous trouverez ci-dessous une description de ces 
commandes (se reporter h la figure 2*2). 



Les commandes de la vole A et de la voie B 6tant identic 
ques, seule la voie A est dto*ite. 



© FUNCTION : commande s4lectk>nnant le mode de 
mesure. 



A 



NOTA 



La position TOTALIZE A/TIME MANUAL permet le 
choix entre deux fonctions, Le positionnement d'un 
cavalier interne s^lectionne le mode de mesure f Tota- 
lisation des 4v4nementsA (TOTALIZE A}s ou le mo- 
de € Mesure marmelle de temps (TIME MANUADs. 

Le chapitre sMaintenances du manual en artglais four- 
nit des explications sur le positionnement du cavalier. 



INDICATEURS D'AFFICHAGE ET D'UNITES 




DISPLAY READOUT : affichage h huit chiffres, 
composes chacun de sept segments Electro luminescents, 
avec cadrage automat ique de la virgule. 




AVG/TIMING : cctte commande depend de la position 
du commutateur de fonctions (FUNCTION) et s6lec- 
tionne la cadence d laquelle les impulsions d'horloge 
seront compt^es ou le nombre de mesures qui seront 
moyenn^es. 




OVERFLOW : t6moin qui, allum^, indique le d^passe* 
ment de capacity du registre. 




GATE : indicateur de porte principale de comptage. 
S'allume pendant le temps de comptage. 




DISPLAY TIME : cette commande determine la dur6e 
d'aff ichage du r^ultat depuis la fin du dernier compta- 
ge jusqu'au commencement du prochain. Ce temps 
d'aff ichage peut varier depuis 0,1 s, d fond dans le 
sens anti horaire (CCW) jusqu'd 10 se 6 fond dans le 
sens horaire (CW). La position HOLD maintient I'affi- 
chage ind^finiment jusqu'd ce que Ton appuie sur le 
bouton de remise h z6ro de Taff ichage (RESET). 




GHz/nSEC : allum6, indique que le chiffre aff ich6 re- 
pr^nte des gigaherts (GHz) en mode t Frequence As 
ou des nanosecondes (ns) en mode « Mesure de tempsi. 




MMz//l(SEC : allum6, indique que le chiffre aff ich6 re- 
pr^nte des Megahertz (MHz) en mode t Frequence At 
ou des microsecondes ips) en mode € Mesure de temps!. 




RESET : Ce bouton poussoir remet k z6ro le compta- 
ge lorsqu'il est utilise dans le mode sTotalisatlon A 
(TOTALIZE A)!. II agit 6galement comme remise k 
zkro principale, assurant Teffacement de Taffichage 
avant la prochaine mesure. II fournit aussi un moyen 
de verifier toutes les diodes ^lectroluminescentes de 
I'affichage en position t enfonc^!, une rang^ de «8! 
doit apparaitre dans la fen§tre de visualisation. 




kHz/mSEC : allum^, indique que le chiffre affich6 re- 
pr^ente des kilohertz (kHz) en mode « Frequence A! 
ou des millisecondes (ms) en mode « Mesure de temps!. 




Hz/SEC : allum6, indique que le chiffre aff ich6 repr6- 
sente des Hertz (Hz) en mode « Frequence A! ou des 
secondes (SEC) en mode cMesure de temps!. 




START/STOP : ce bouton poussoir agit comme une 
porte manuel le de comptage lorsque la commande 
FUNCTION est sur la position TOTALIZE A/TIME 
MANUAL. En position tenfonc^!, la porte de compta- 
ge est ouverte. Le bouton ssorti! ferme la porte de 
comptage. 



@ 
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Instructions d'utiMsation - DC 503A 



Fig. 2-2. Commandes et prises. 
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ENTREE DE LA VOIE A 
ET FONCTIONS DE NIVEAU 




CH A INPUT : prise BNC d'entr^e du signal de la voie 
A. Impedance d'entr^ de 1 M12 en paralldle avec 
20 pF environ. 





NOTA 



La tension maximaie admissible estde 100 V crite. 
LEVEL : cette oomniande s^lectionne le point sur le 
signal d'entr^e oCi la fendtre de dtelenchement est pla 
c^. 



SLOPE : ce bouton poussoir s^lectionne la pente du 
signal d'entr6e sur laquelle le d^clenchement se pro- 
duira. En position «sorti», s^lectionne la pente positi- 
ve (+), en position tenfonc4», s^lectionne la pente 
native (— ). 




ATTEN : ce bouton poussoir select ionne I'att^nuation 
du signal d'entr6e. Position fsortis : XI, position ten- 
fonc6» :X5. 




COUPL : oe bouton poussoir s4lectionne le couplage 
continu (position t sortis) ou alternatif ( position 
cenfonc^s) du signal d'entr^ aux att6nuateurs. 



(source externe), soit les contacts du connecteur de Tinter- 
face arridre (source interne). Les entries externes off rent une 
impMance d'environ 1 Mfl, avec une capacity paralldle de 
27 pF. Les circuits internes d'entr^e off rent une impMance 
nominale de 50 ^ pour s'adapter correctement aux conne- 
xions du signal par cSbIe coaxial classique. 



Couplage 

Les boutons poussoirs du panneau avant s6lectionnent, 
pour le signal d'entr6e de chaque voie, le mode de couplage 
alternatif (par capacity) ou le mode de couplage continu 
(direct). Ce couplage a lieu avant que les signaux ne soient 
transmis aux circuits att^nuateurs. 



Att4nuateurs et tensions d' entree niaximales 

En position tsortis (XI), aucune attenuation du signal 
d'entr^e. Dans ce mode, la tension d'entr^e maximale admis- 
sible est de 400 V (continu + cr§te alternative) e la frequen- 
ce de 120 kHz ou molns. Si Ton seiectionne une attenuation 
de X6, la tension d'entree maximale admissible est de 400 V 
(continu -f cr§te alternative) e une frequence de 15 MHz ou 
moins (VOIE A ou VOIE B). 




SOURCE : ce bouton poussoir seiectionne la source 
du signal d'entree. En position «sorti» (EXT) seiec- 
tionne la BNC du panneau avant comma source de si- 
gnal. En position «enfonce» (I NT) achemine le signal 
d'entree au oompteur par les connexions de I'interfa- 



ce. 




SHAPED OUT A : deiivre un signal derive de la sortie 
du circuit de mise en forme de la vole A. 



Sensibility et plage de frequence 

La sensibilite des voles A et B, pour un signal sinusoidal, 
est de 20 mV efficaces, multipliee par I'attenuation utilisee, 
jusqu'e 100 MHz et de 35 mV efficaces, multipliee par I'at- 
tenuation utili^, jusqu'e 125 MHz. En fonction du mode 
de couplage seiectionne, la timite en basse frequence est 
soit 0 Hz (couplage continu), soit 10 Hz (couplage alternatif) 
pour chaque voie. 



SHAPED OUT QND : borne commune de masse pour 
la* sortie du signal mis en forme de la voie A. 




TRIG LEVEL A : cette borne permet de contrdler le 
niveau du declenchement de la voie A. 



Pente et niveau de dyclenchement 

Les boutons poussoirs SLOPE (pente) d^terminent pour 
chaque voie si les circuits de d^lenchement r4pondent aux 
fronts montants ou descendants de chaque signal d'entree. 



RELEASE LATCH : verrou de s6curit6. Le tirer pour 
extraire le DC 503A du chdssis d'alimentation. 

DESCRIPTION DES ENTREES 

Sources 

Le commutateur SOURCE seiectionne, pour chaque voie, 
la source <jfu signal : soit la borne BNC du panneau avant 



Se reporter e la figure 2-3. Pour chaque voie, la commande 
level (niveau) permet h I'utllisateur de d^placer la fen§- 
tre d'hyster6sis du circuit de declenchement vers un niveau 
optimal sur le signal d'entree, afin d'obtenir un declenche- 
ment stable. La commande LEVEL est reglable sur une pla- 
ge du signal d'entree de ± 3,5 V, multipliee par I'attenuation. 
Ce niveau peut etre contrdie sur la sortie TRIG LEVEL situe^ 
sur le panneau avant. 




@ 
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FAMILIARISATION DE L'UTILISATEUR 
AVEC L'APPAREIL 



Mise en service 

Mettre le chassis d'alimentation sous tension pour alimen- 
ter le DC 503A. Un ou plusieurs caract^es doivent alors ap- 
paraiVe sur I'aff ichage. Respecter une p^riode de chauffe de 
20 mn pour b^n^icier de la precision sp^if i^. 

Tests de Taff ichage 

Tester Taff ichage et la logique de commutation du DC 
503A en I'absence de tout signal. Les verifications suivantes 
testeront les circuits principaux du compteur. L'appareil est 
ainsi prSt d effectuer les mesures. Si Ton d^tecte un defaut 
faire appei h un personnel de maintenance qualif ie. 



Test des segments de Taff ichage 

Appuyer sur le bouton de remise d zero (RESET) afin 
de verifier les sept segments de cheque caractere. Une rangee 
de f8» doit §tre aff ichee. Cette verification des circuits d'af- 
fichage peut s'effectuer e n'importe quel moment. 

Affichage de la mesure de la frequence A 

Placer la commande FUNCTION sur FREQUENCY A. A 
Taide du commutateur AVGS.TIMING, seiectionner une per- 
te de comptage de 100 ns. verifier que I'emplacement de la 
virgule, la suppression des zeros d gauche du chiffre significa> 
tif et lesjndicateurs d'unite sont conformes aux indications 
du tableau 2>1 . 



Tableau 2*1 

verification de I'aff ichage de la mature 
de la frequence A (FREQUENCY A) 



Indication du 
oommutataur 
AVQD/TIMING 
(Moyannat at masurat 
da tamps) 


Indieataur 

d'unitis 


Aff iehaga da la 
virgula 


100 ns 


GHz/nSec 


0.00 




MHz/pSec 


0 




MHz/^ec 


0.0 


100 /is 


MHz//fiec 


0.00 


1 ms 




0.000 


10 ms 


MHzZ/iSec 


0.0000 


100 ms 


kHz/mSec 


0.00 


1 s 


kHz/mSec 


0.000 


10s 


kHz/mSec 


0.0000 



Lorsque la commande du temps d'aff ichage (DISPLAY 
TIME) est en butee dans le sens anti-horaire, oonstater que 
I'indicateur de comptage GATE cligriote rapidement pour des 
portes de comptage courtes et de plus en plus lentement pour 
des portes de comptage plus longues. En utilisant ur>e porte 
de comptage courte (100 ms), faire lentement tourner la 
commande DISPLAY TIME dans le sens horaire. Observer 
que I'indicateur de comptage GATE reste 6teint durant un 
temps de plus en plus long, jusqu'd ce que la commande s'en* 
clenche sur la position HOLD, figrant alors ind4finiment 
I'aff ichage (porte de comptage fermde). Replacer la comman- 
de DISPLAY TIME sur la position extreme du sens anti ho- 
raire. 
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Affichage des mesures de la p6riode B, de la largeur 
B at du temps A — > B 

Mode cMeture de tempt*. Placer le commutateur FUNC*> 
TION sur PERIOD B (dans la zone bleue du panneau avant) 
et positionner la commande de nooyenne/mesures de temps 
(AVG/TIMING) sur 100 ns. Observer que Taffichage corres- 
pond aux indications du tableau 2-2. 

Tableau 2-2 

Verification de Taff ichage des mesures 
PERIODE B, TEMPS A -> B, LARGEUR B 
(mode sMesure de temps*) 



Indication 
du oommutataur 
AVGS/TIMING 


Indicataur 

d'unites 


AfficMg. d. to 
virauto 


100 ns 


MHz/^ec 


0.0 


1 /ja 


kHz/mSec 


0.000 


10/A 


kHz/mSec 


0.00 


100 AH 


kHz/m6ec 


0.0 


1 ms 


Hz/Sec 


0.000 


10 ms 


Hz/Sec 


0.00 


100 ms 


Hz/Sm 


0.0 


1 s 


Hz/S«c 


0 


10s 




0.00 



Placer la commande FUNCTION sur WIDTH B (dans la 
zone bleue du panneau avant) tout en conservant I'indication 
du commutateur AVG/TIMING. Verifier que I'affichage ob- 
tenu est correct. 



Placer la commande FUNCTION sur TIME A — >B (dans 
la zone bleue du panneau avant) tout en conservant Tindica- 
tion du commutateur AVG/TIMING. Verifier que I'affichage 
obtenu est correct. 



Mode cMoyenne de plusieurs mesures*. R6p6ter les op^ 
rations pr6c4dentes pour les oommandes se trouvant dans la 
zone gris sombre du panneau avant. Noter que I'affichage ob- 
tenu est correct pour cheque indication des commutateurs, 
oonform^ment au tableau 2-3. 

Tableau 2-3 



Verification de I'affichage des mesures 
PERIODE B, TEMPS A -> B, LARGEUR B 
(Mode moyenne de plusieurs mesures) 



Indication 
du oommutataur 
AVGS/TIMING 


Indicataur 

d'unitis 


Affichage da la 
virgula 


1 


kHz/ msec 


0.0000 


10 


kHz/mSac 


0.00000 


10^ 


kHz/nnSec 


0.000000 


10^ 


MHz//L6ec 


0.0000 


10^ 


MHz//iSec 


0.00000 


10^ 


MHz//^c 


0.000000 


10^ 


GHz/nSac 


0.0000 


10^ 


GHz/nSac 


0.00000 


id® 


GHz/nSac 


0.000000 



Affichage du nombre (T6v4nements prdsenU sur A 
durant B et du rapport A/B 

Placer la commande FUNCTION sur la position EVENTS 
A DURING B et le commutateur AVGS/TIMING sur 1. Ve- 
rifier que I'affichage correspond au tableau 2-4. 

Placer la commande FUNCTION sur RATIO A/B et le 
commutateur AVGS.TIMING sur 1. verifier d nouveau I'affi- 
chage d I'aide du tableau 2-4. 



Tableau 2-4 

verification de I'affichage du rapport A/B 
et du nombre 6'Mnements presents sur A durant B 



Indication du comnMitataur 
AVGS/TIMING 


Affichage da la 
virgula 


1 


0 


10 


0.0 


10^ 


0.00 


10® 


0.000 


10“ 


0.0000 


10® 


0.00000 


10* 


0.000000 


10'' 


0.0000000 


10* 


0 



Affichage de la mesure manuelle de temps 

verifier que le cavalier situe sur le circuit imprime auxi- 
liaire est sur la position TIME MANUAL. Placer la comman- 
de FUNCTION sur la position TIME MANUAL et le commu- 
tateur AVGS.TIMING sur 1 s. 



L'indicateur GATE doit s'allumer et le comptage suivant 
doit etre affich6 lorsque le bouton START/STOP est en po- 
sition senfonce*. L'indicateur de comptage GATE doit 
s'eteindre lorsque le comptage est arr4te en relSchant le bou- 
ton START.STOP. verifier le depassement de capacite de 
I'affichage en plagant le commutateur AVGS/TIMING sur 
^00 ns et en enfon^nt le bouton START.STOP. Laisifer en- 
suite le comptage se poursuivre. Lorsque la derniere decade 
(huitieme digit) passe de 9 d 0, 1'irKJicateur OVERFLOW 
doit s'allunw. RelScher le bouton START/STOP et obser- 
ver que l'indicateur OVERFLOW reste allume, mais que le 
comptage ne varie pas. En appuyant sur le bouton RESET, 
le depassement de capacite est supprime, le comptage est re- 
mis e zero et l'indicateur OVERFLOW s'eteint. 



Affichage de la mesure de totalisation A (TOTALI- 
ZE A) 

Pour effectuer cette verification, le cavalier situe sur le 
circuit imprime auxiliaire doit se trouver sur la position 
«Totalisation» (TOTALIZE). 
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Placer le commutateur FUNCTION sur la position TO- 
TALIZE A/TIME MANUAL. Observer qu'un z6ro se trouve 
d la droite de I'affichage. L'indicateur GATE doit s'allumer 
lorsque le bouton START/STOP est en position «enfonc6» 
0 t s'^eindre lorsque le bouton est reUlch^. Les indicateurs 
d'unit^ ainsi que les virgules doivent rester feints. 



Pente de la vole A 

verifier que le cavalier TOTALIZE/TIME MANUAL est 
sur la positbn TOTALIZE. Le commutateur FUNCTION 
6tant plac6 sur TOTALIZE A/TIME MANUAL et la pente 
positive de la voie A ^nt s4lectionn^ au n>oyen de la 
commande +SLOPE (position csortis), appuyer sur le bou- 
ton START/STOP. Tourner la commande LEVEL de la voie 
A d fond dans le sens horaire. L'affichage doit augmenter 
d'une unit6 chaque fois que la commande de niveau d^sse 
la position cm! courses du sens anti horaire vers le sens Ko- 
raire. Verifier que le total n'augmente pas lorsque le bouton 
est tourn^ dans le sens contraire. 



S^lectionner la pente native, k I'aide de la commande 
(- SLOPE) (position t enfonc^s) et appuyer sur le bouton 
RESET pour effacer Taff ichage. Les indications doivent 
alors augmenter d'une unit4 chaque fois que la commande 
LEVEL de la voie A d^passe la position cmi courses du 
sens horaire vers le sens anti horaire. V^if ier que le total 
n'augmente pas lorsque le bouton est tourn4 dans le sens 
contraire. 



Pente de la voie B 

Placer la commande FUNCTION sur PERIOD B, s6lec- 
tionner la pente positive de la voie B au moyen de la comman- 
de +SLOPE (position fsortis) et positionner le commuta- 
teur AVGS/TIMING sur 1. Appuyer sur le bouton de remise 
kzkro (RESET). Verifier que Tindicateur GATE s'allume 
lorsque la commande LEVEL de la voie B d^passe la posi- 
tion mi course du sens anti horaire vers le sens horaire. Le 
fait de faire revenir la commande dans le sens horaire n'a 
aucun effet sur cet indicateur. Une autre rotation dans le 
sens anti horaire ^eint Tindicateur de porte de comptage 
GATE. 



S^lectionner la pente negative (— SLOPE) et appuyer sur 
le bouton de remise k z4ro. V^ifier que la rotation de la 
commande LEVEL de la voie B du sens anti horaire vers le 
sens horaire et retour produit une action oppos^e k celle dk- 
aite au paragraphe pr^c^dent. 



MODES D'UTILISATION 
G6n4ralitte 

Vous^trouverez ci-dessous des informations g4r>4rales 
concernant chaque mode d'utilisation et les instructions pour 



r^liser les mesures FREQUENCE A, RAPPORT A/B, IN- 
TERVALLE DE TEMPS (LARGEUR B ET TEMPS A ->B), 
EVENEMENTS A DURANT B, et TOTALISATION. 



Mode eMesure de friquencea du signal de la voie A 

Dans ce mode, le signal d'entr6e n'est appliqu^ qu'd Ten- 
tr^ de la voie A, soit par Tinterm^diaire de Tinterface arrid- 
re soit sur la prise du panneau avant. Utiliser un couplage 
alternatif pour la plupart des mesures de frequence afin 
d'^viter le rdajustement de la commande de niveau (LEVEL) 
en raison des changements des niveaux continus. La nature 
r6p6titive des signaux rend inutile la selection de la pente 
pour les mesures de frequence. Les signaux inf^rieurs d 3 V 
arkte-k<T%te ne n^cessitent aucune attenuation. Pour des si- 
gnaux d'amplitude plus grande, seiectionner un facteur d'at- 
tenuation tel que le signal attenue se trouve dans la plage 
de 60 mV kAW cr§te-e-crdte. 



Placer la commande FUNCTION sur FREQUENCY A 
et k Taide du commutateur AVGS/TIMING, seiectionner 
Tune des portes de comptage les plus courtes. Placer la 
commande DISPLAY TIME k fond dans le sens anti horaire. 
Connecter le sigrval k mesurer k Tentree et r^ler la comman- 
de LEVEL pour obtenir une representation stable. La posi- 
tion de cette commande r>e doit pas §tre critique k n>oins 
que Tamplitude et la frequence du signal ne se trouvent pro- 
ches des limites des caracteristiques. 



La variation du comptage d'une lecture k I'autre est pro- 
bablement due k la gigue de la source du signal. Une varia- 
tion exageree du comptage peut §tre provoqu^e par un mau- 
vais declenchement du DC SOSA, soit parce que les comman- 
dos ne sont pas correctement positionnees soit parce que les 
caract^istiques du signal d^passent les possibility du comp- 
teur. 



Intervalles de mesure. Pour rdgler les commandes de dk- 
clenchement, choisir une porte de comptage (GATE TIME) 
courte telle que .1 s ou .01 $. Cette contre reaction rapkJe 
lue sur raff ichage indique un dyienchement correct ou in- 
correct. Le choix d^initif de la porte de comptage est 
fonction de la frequence k mesurer, de la r^olution souhai- 
ty et de la bonne volont6 de l'op4rateur pour attendre la 
mesure. 



Ryolution. Une porte de comptage de 10 s signifie que 
I'utilisateur doit attendre 10 s pour qu'une mesure soit ef- 
fectuy et aff ichy. Ceci donne une ryolution de 0.1 Hz. 
Pour tout signal infyieur k 10 MHz, un comptage pendant 
10 s affichera une mesure avec moins de huit chiffres signi- 
ficatifs. 
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D^ssoment de ccpacM. L'utilisation intentionnelle du 
sD^passement da capacit^i (OVERFLOW) permet d'am^lio- 
rer la resolution du compteur. Seiectionner une porta da 
oomptaga qui donna una masure comportant la plus QraixJ 
nombra da chiffras signif icatifs. Notar las chiffras rapr^san- 
t6s k la droita da la virgula. D6placar la virgula vars la gaucha 



an chosissant das portet da comptaga de plus an plus longues 
jusqu'e la resolution souhaitea. L'Indicataur OVERFLOW 
s'allumera lorsqua la chiffre la plus signif icatif depassara la 
darniera case du ragistra da memoira. La tableau 2-5 montra 
la relation axistant antra la porta da comptaga, la frequence 
masurea, las chiffras aff iches at la depassamant de capacite. 



Tableau 2-6 

Relation antra la porta da comptaga at la resolution da la masure 



Porte de comptege 


>100 MHz 


d* 10 MHz * 100 MHz 


(to 1 MHz « 10 MHz 






100 /A 
1/A 
10/A 
100 /A 
1 mt 


2 chiffres 

3 chiffres 


1 chiffre 

2 chiffres 


1 chiffre 




.01 GHz 
1 MHz 


4 chiffres 


3 chiffres 


2 chiffrM 


1 chiffre 


0.1 MHz 


5 chiffres 


4 chiffres 


3 chiffres 


2 chiffres 


.01 MHz 


6 chiffres 


5 chiffres 


4 chiffres 


3 chiffres 


O01 MHz 


10 mt 


7 chiffres 


6 chiffres 


5 chiffres 


4 chiffres 


.0001 MHz 


100 ms 


8 chiffres 


7 chiffres 


6 chiffres 


5 chiffres 


01 kHz 


1 s 


dSpassement 


8 chiffres 


7 chiffres 


6 chiffres 


XX)1 kHz 


10s 


d4passement 


d4passe merit 


8 chiffres 


7 chiffres 


.0001 kHz 



Rythme das masuras. Apres avoir obtenu une masure sta- 
ble, la commande da tamps d'affichage (DISPLAY TIME) 
regia la rythme das masuras e effactuer. Une rotation dans 
la sens horaira maintient la porta de comptaga farmea at fige 
I'affichage pendant un temps plus long jusqu'e la prochaine 
masure aff ichea. La temps d'affichage at la tamps de compta- 
ge constituent un cycle complat tcomptage/affichages. 



La commande DISPLAY TIME n'est pas etalonnea at est 
variable antra 0,1 s (position minimale MIN)^ot 5 s. A Tex- 
tremite du sens horaira, cette commande peut etra anclanchea 
sur une position denommea HOLD. Catta darniera maintient 
pendant un temps illimite la darniera masure aff ich6e. Una 
nouvella masure at un nouval affichage pauvent etra initiali- 
ses an appuyant sur la bouton RESET, an mattant la comman- 
de DISPLAY TIME sur la position anclanchea ou an changeant 
la porta de comptaga. 



Mesure de pdriode 

Las modes f periodas at sMoyenne sur plusieurs periodass 
parmattent de mesurer une seule perioda ou d'effectuer la 
moyenna da plusieurs periodas du signal applique k I'antrea 
de la voie B. Ces modes sent utiles pour las masuras an basse 
frequence, lorsqua Ton souhaite une resolution maximale 
sans attendre longtemps pour effactuer la mesure. Autrement 
dit, la mode PERIOD B inverse les rdles du signal et de I'hor- 
loge par rapport au mode de mesure Frequence A. Se repor- 
ter k la figure 2-4A. 

Moyenna. La resolution et la precision pauvent etra am6- 
lioreas an moyennant la valeur du signal sur un grand nom- 
bre d'evenamants du signal. Ceci accrort le temps necassaira 



k une mesure complete. L'ameiioration est similaire k la se- 
lection d'une plus longue porta de comptaga dans la mode 
sMesure de la frequence A». Se reporter k la figure 2-4B. 



Bastes frequences. Les masuras de perioda de signaux in- 
ferieurs e 10 Hz et particulieramant dans la plus basse decade 
de 0,1 Hz e 1,0 Hz, deviennent assez sensiblas k la forma du 
signal et e son amplitude. Las signaux carres sont prefera- 
bles car il est souhaitabla qua le signal franchisse la seuil 
cThysteresis d'une maniera brusque. Si I'amplituda d'antrea 
est maintenue assez eievea, il est possible de mesurer d'au- 
tres signaux qua les signaux carres. 



Modes a Mesure cfmtervalle de tenipss 

II est possible de seiactionnar deux modes de matures 
d'intervalles da tamps : LARGEUR B et TEMPS A -► B. La 
mode LARGEUR B masure I'intarvalle de temps antra deux 
points sur un signal. Les commandes de declanchamant de la 
voie B select ionnent ces deux points de telle maniera qua la 
porta principala du compteur s'ouvre sur la point seiaction- 
ne par les commandes SLOPE et LEVEL de la voie B at se 
ferme au meme niveau, mais sur la pante opposea. Voir la 
figure 2-4C. 



La mode t Masure de temps A B masure le temps antra 
deux points sur deux signaux. Ces deux points sont contrdies 
de telle maniera qua les commandes da declanchamant da la 
voie A seiactionnent le point oCi la porta principala de 
comptaga s'ouvre et les commandes de la voie B seiaction- 
nent le point oCi la porta de comptaga se ferme. Se reporter 
k la figure 2-4D. 
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Fig. 2*4. R*pr4Mnt«tion des nMSurM d'intervallst d« tempt. 



DMenchement. Les niveaux de tension n6cessaire$ aux 
points de d^lenchement sur la pente s4lectionn^ sont 4ta< 
blis et r6gl6s k Taide des indications d'un voltmdtre num^ri- 
que branch^ sur les bornes TRIG LEVEL du panneau avant 
ou par rinterm^diaire des connexions de ('interface arrive. 

La figure 2<5 montre les niveaux de tension classiques sur la 
prise TRIG LEVEL, pour diverses mesures d'intervalles de 
temps. Lorsque Ton r^tise ces mesures, cheque voie doit 6tre 
ooupl^e en continu et les cables coaxiaux doivent §tre correc* 
tement terminus afin de conserver la puret4 du signal. 



Mode LARGEUR B. Afin de mesurer la dur^e d'une im- 
pulsion (Fig. 2-5, 3dme signal), il faut d^erminer le niveau 
50 % d'amplitude. Placer le commutateur FUNCTION sur 
WIDTH B et la commande de niveau de la voie B d fond dans 
le sens anti horaire. Appliquer le signal d'entr^e d I'entr^ de 
la voie B. L'indicateur de comptage GATE doit §tre 6teint. 



Faire tourner la commande LEVEL jusqu'd ce que I'indi- 
cateur GATE s'allume et enregistre ('indication du voltmdtre 
numdrique. Continuer d faire tourner la commande LEVEL 
jusqu'd ce que l'indicateur GATE s'6teigne et noter I'indica- 
tion du voltmitre num^rique. Faire la soustraction entre la 
premidr^ indication du voltmdtre num^rique et la deuxidme 
et diviser par deux ; ceci correspond au niveau 50 %. 



Replacer la commande LEVEL de la voie B pour que le 
voltmitre num4rique indique le niveau 50 %. Lire la dur6e 
de ('impulsion directement sur I'aff ichage du DC 503A. 

Mode tMesure de temps A B. Cette mesure n^cessite un 
signal appliqu^ d cheque entr^ des voles A et B. Cependant, 
I'amplitude crete-^-cr§te du signal doit etre au pr^alable, 
d^termin^ en utilisant le mode € Mesure de la largeur B» (se 
reporter aux instructions de ce mode de mesure). 

1. Placer la commande FUNCTION sur WIDTH B. 

2. Se reporter aux instructions du mode « Mesure de la 
largeur B». Determiner I'amplitude cr§te-e-cr§te et le niveau 
de declenchement d^ire du signal d appliquer d I'entree de 
la voie B. 

3. Si le signal h appliquer d I'entr^e de la voie A est dif- 
ferent de celui de la voie B, rep4ter les operations du para- 
graphe 2. 

4. Regler la commande LEVEL de la voie B au niveau de 
declenchement desire, comma indique eu paragraphe 2. 

5. Placer le commutateur FUNCTION sur TIME A B. 

6. Regler la commande LEVEL de la voie A au niveau de 
declenchement souhaite selon les indications du paragraphe 
3. 
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Fig. 2-6. Indicationt typiqusf da Is tsntion da tortia daa nivaaux da la voia A at da la voia B |KHir divaraat maaurat d'kitarvalla da tampa. 



7. Les signaux correctement appliqu^ aux voies appro* 
pri^, lire I'intervalle de temps s'6tant 4coul6 entre le niveau 
de d^lenchement de la voie A et te niveau de d^clenchement 
suivant de la voie B $ur Taffichage du DC 503A. 



Moyenne de plusieurs mesures d'intervalle de tsmps. On 
peut utiliser la iTK}yenne de plusieurs mesures de signaux r6* 
p^titifs pour augmenter la precision et la resolution. La re- 
duction statistkjue de I'erreur de comptage (± 1 point) 
const itue le principe de base de la moyenne de plusieurs in- 
tervalles de temps. Si Terreur de ± 1 point est reellement aiea- 
toire au fur et h mesure que le nombre d'intervalles moyen- 
nes augmente, la mesure approchera de la veritable valeur de 
rintervalle de temps. Pour que la moyenne des mesures de 
Tintervalle de temps soit valable, I'intervalle de temps h mesu- 
rer doit §tre repetitif et la frequence de repetition ne doit 
pas §tre synchrone de I'horloge du compteur. Le DC 503A 
peut mesurer jusqu'd 10® moyennages dans les modes iLar- 
geur B et t^mps A Bs. 



Mode « Mesure des evenements A durant B» 

Dans le mode € Mesure des evenements A durant B», les 
evenements appliques h la voie A sont comptes. Le oompta- 
ge est valide par le signal applique e I'entree de la voie B. Le 
total cumuie des evenements de A arrives pendant le temps 
ou la voie B est declenchee apparait sur I'aff ichage. Se re- 
porter k la figure 2*6. 

Procedure k suivre pour effectuer une mesure identique 
k celle de la figure 2*6. 

1. Appliquer les signaux k compter sur la voie A. Le 
oommutateur FUNCTION sur FREQUENCY A. Seiection- 
ner la pente positive de la voie A (-fSLOPE). Regler la 
oommande LEVEL pour obtenir une nr>esure stable. 

2. Appliquer le signal de contrdle k la voie B. La comman- 
do FUNCTION etant placee sur PERIOD B, seiectionner la 
pente negative (- SLOPE) de la vole B. Regler la commando 
LEVEL pour obtenir une representation stable. 
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da la voia A 



Evdnamants da la 
¥oia A totalifAf 




( 1665 ) 1984-24 



Fig. 2^. Ev4namants da la vota A oompt4t h partir d'una fraction d'impulsions da la voia A durant rouvartura da la porta da comptaga (oontrd* 
16a par la signal da la voia B). 



3. Placer le commutateur FUNCTION sur EVENTS A 
DURING B. Lorsque survient le signal sur la voie B, celle-ci 
est d6clench6e et la porte de comptage s'ouvre ; le comptage 
des impulsions de la voie A a lieu. 



Moyenne de mesiu'es. On peut moyenner pour augmenter 
la resolution et la precision des mesures d'un evenement re> 
petitif pendant un intervalle de temps. Plus il y a d'evene* 
ments moyennes, plus la mesure approchera de la veritable 
valeur du nombre d'evenements par intervalle. 



Mode « Mesure du rapport » 

Le DC 503A peut etre utilise pour mesurer le rapport de 
deux signaux, lorsqu'un signal est applique e I'entree de la 
voie A et Tautre signal applique e Tentree de la voie B. 



Dans le vnode « Mesure du rapport A/B», la frequence du 
signal applique 6 la voie A est divisee par la frequence du si- 
gnal applique e la voie B et I'affichage indique le rapport qui 
en resulie. 



Declenchement. L'utilisation des commandes de declen- 
chement des voies A et B est identique 6 celle des mesures 
de frequence et de periode. Placer les commandes de declen- 
chement comme suit : 

1 . Se placer en mode FREQUENCE A et regler la comman- 
de de declenchement de la voie A comme pour une mesure 

de frequence normale. 

2. Se placer en mode « Mesure de la periode B» et regler 
les commandes de declenchement de la voie B comme pour 
une mesure de periode normale. 



3. Ne plus toucher aux commandes de declenchement de 
la voie A et de la voie B. Se placer en mode tMesure de rap- 
port A/B». L'affichage doit indiquer le rapport correct. 



Resolution. Le commutateur AVGS/TIMING, qui contrd- 
le le nombre de moyennes sur le signal de la voie B peut 
maintenant §tre regie pour afficher la resolution maximale. 
Pour la plupart des mesures, c'est le plus petit nombre de 
moyennes produisant le nombre de chiffres significatifs vou- 
lu qui doit §tre considere. 
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inttnictionf d'litiliiation - DC 503A 



Mode fMesure de temps manuelles 

Ce mode est un mode manuel analogue au mode f Mesure 
de temps A B. Seuls ies oommutateurs AVGS/TIMtNG et 
START/STOP ont une incidence sur Taffichage. 

D6marrage et arrSt. Le mode < Mesure de temps manual le» 
peut §tre consid6r6 comma un chronomdtre. Le commuta- 
tor FUNCTION ^ant ptac^ sur la position TIME MANUAL 
(et le cavalier interne correctement po$itionn4), raffichage 
d^marre le oomptage des impulsions de la base de temps lors- 
que le commutateur START/STOP cst en position tenfonc6)>. 
II continuera d compter et h aff icher le total cumuli jusqu'^ 
ce que le commutateur START/STOP soit relich^. Le dernier 
comptage sera alors maintenu sur Taffichage jusqu'd ce qu'une 
autre instruction de d^marrage soit donn^e (START) (dans 
ce ca$ Id, le comptage va de nouveau progresser), ou lorsque 
d'autres commandes sont nnodifides. Le fait d'appuyer sur le 
bouton (RESET) remettra I'affichage d zdro. Changer la posi- 
tion du commutateur AVGS/TIMING fera verier la frequence 
des impulsions de la base de temps qui doivent §tre comptdes 
et replacent Taffichage d zdro. La fonction START/STOP 
peut dtre dgalement oommandde d distance par I'internoddiaire 
des connexions de I'interface arridre. 



Cadence d'horloge. Lorsque le commutateur AVGS/TI- 
MING est sur la position 1 $, des impulsions de une seconde 
sont comptdes, I'affichage augmente d'un comptage par se- 
conde, et ainsi de suite. 



Cheque fois que le total cumuld est au-dessus de 99 999 
999, le tdmoin de ddpassement de capacitd (OVERFLOW) 
s'allume poir indiquer que la capacity de registre est ddpassde 
Cependant, le cumul continue d une cadence normale, seuls 
les chiffres dont les ddcades sont supdrieures d 10* ne sont 
pas reprdsentds. 

Mode cMesure de la totalisation A» 

Ce mode est un mode manuel analogue au mode cMesure 
de la frequence A». Les dvdnements du signal appliqud d I'en- 
trde de la voie A sont comptds et le total affichd durant le 
temps ou le bouton START/STOP est en position cenfoncds 
(position START). La principale application de ce nruKle 
consiste d cumuler le comptage des dvdnements irrdguliers et 
peu frdquents. 

Utilisation. Appliquer le signal d I'entrde de la voie A et 
placer les commandes de ddclenchement de la mdme manidre 
que pour les mesures de frequence. Seuls, les commandes de 
ddclenchement de la voie A, les boutons RESET et START/ 
STOP ont une incidence sur I'affichage dans ce mode. 



Ddmarrage du oomptage. Appuyer sur le bouton START/ 
STOP et rdgler la commande LEVEL de la voie A jusqu'au 
ddmarrage d'un comptage. Le oomptage totalisd est affichd 
en nombres entiers. 



Arrdt du oomptage. Si le bouton START/STOP est reld- 
chd et qu'aucune autre commande n'est modif ide, le dernier 
comptage restera affichd. Aucun dvdnement ne viendra s'ajou- 
ter au total. 



Reddmarrage et remise d zdro de i'affichage. Lorsque le 
bouton START/STOP est de nouveau enfoncd, les nouveaux 
dvdnements s'ajouteront au total affichd. II est possible de re- 
mettre le comptage d zdro d n'importe quel moment en ap- 
puyant sur le bouton RESET. 



Ddmarrage/arrdt d distance. II est possible de ddmarrer et 
d'arrdter le oomptage d distance par I'intermddiaire des conne- 
xions de I'interface arridre. 



instructions de rdemballage pour expedition 

Si un appareil Tektronix doit dtre expddid d un centre de 
maintenance Tektronix, pour entretien ou rdparation, atta- 
chez d I'appareil une dtiquette portent les indications suivan- 
tes : nom du propridtaire, I'adresse compidte et le nom du 
responsable pouvant dtre contactd. Ne pas oublier de men- 
tionner le type complet de I'instrument, le numdro de sdrie 
et une description de I'intervention souhaitde. 



Nous vous recommandons de conserver le carton et le ma- 
tdriel d'emballage d'origine dans lequel vous avez regu votre 
appareil. Si vous n'avez pas prdservd ceux-ci, emballez Tins- 
trument de la manidre suivante : 

Procurez-vous une boite de carton onduld ddpassant 
d'au moins 15 cm les dimensions de I'appareil de manid- 
re d pouvoir entourer celui-ci de matdriaux protecteurs. 

. Entourez I'instrument d'une feuille de poludthyidne 
de manidre d assurer la protection du boitier. 

tntercalez entre le carton et I'instrument de la mous- 
se d'urdthane, d'une dpaisseur de 7,6 cm de cheque c6td. 

Fermez le carton au moyen d'une bande adhdsive ou 
d'une ^osse agrafeuse industrial le. 



Test de rdsistance de I'emballage pour cet appareil : 
15 kg/cm^. 
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BEDIENUNGSANLEITUNG 



Kapitol 2 - DC 503A 



einfOhrung 

Im Rahmen dieser Bedienungsanleitung warden 
Installation, Auswechsain und Bedienung das DC SOSA 
beschrieben. Im einzelnen warden die Bedienungs- 
elemente der Frontplatte sowie die verschiedenen 
Betriebsarten erlSutert. Als Beispiel wird die Durch- 
fOhrung einiger Grundmessungen beschrieben. 



INSTALLATION UND AUSWECHSELN 

Der DC SOSA ist bei Lieferung kalibriert und kann sofort 
verwendet warden. Er wird in einem Einschubfach eines 
beiiebigen Stromversorgungs-Moduls der Serie TM SOO 
betrieben. Informationen hinsichtlich der Stromversor- 
gung und des Betriebs der Stromversorgungs-Module 
entnehmen Sie den entsprechenden Bedienungsanlei- 
tungen. 

ji VORSICHT || 



Um eine ZerstOrung am Elnschub DC 503A zu 
vermeiden, ist die Stromversorgungseinheit aus- 
zuschalten, bevor das Instrument ein~ Oder aus- 
geschoben wird. 



Vergewissern Sie sich, daB die Kunststoffstege des 
Verbindungssockels der gewfihlten Stromversorgungs- 
einheit mit der Aussparung des Verbindungssteckers des 
DC SOSA Qbereinstimmen. Ist dies nicht der Fall, darf das 
Instrument nicht eingeschoben warden, bis die Ursache 
gefunden wurde. Nach dieser OberprOfung kann der 
DC SOSA in die FOhrungsschiene gesetzt und einge- 



schoben warden. Durch vorsichtiges DrQcken warden 
Sockel und Stacker verbunden. Der DC SOSA wird Ober 
den Stromversorgungsschalter der Stromversorgungs- 
einheit mit Betriebsstrom versorgt. 

Zur Herausnahme des DC SOSA wird die Verriege- 
lungslasche (oben Itnke Ecke) gezogen, um die Verbin- 
dung von Sockel und Stacker zu lOsen. Danach wird der 
DC SOSA gerade herausgezogen. 
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Bedl«nungnnMtung - DC 503A 



BEDIENUNGSELEMENTE UND STECKER 



Obwohl der DC SOSA komplett kalibriert und betriebs- 
bereit 1st, sollten die Funktionen der Bedienungsele- 
mente und Stecker vor Venwendung (IberprOft werden. 

Mit Ausnahme der intern steckbaren BrOcke TOTALIZE/ 
TIME MANUAL, die im Servicehandbuch beschrieben ist, 
befinden sich die Bedienungselemente des DC SOSA auf 
der Frontplatte. Im folgenden finden Sie eine kurze 
Beschreibung dieser Bedienungselemente (vergl. 
Abb. 2-2). 

Da die Arbeitsweise der Bedienungselemente fOr Kanal A 
und Kanal B identisch ist, beschrdnkt sich die Beschrei- 
bung auf die Arbeitsweise von Kanal A. 



© 

© 

© 

© 






DARSTELLUNG UND ANZQQE 
DER ELEMENTE 

DISPLAY READOUT - Anzeige: Die Werte werden 
mit Hilfe einer achtstelligen 7-Segment-LED- 
Anzeige mit automatischer Kommaverschiebung 
angezeigt. 

OVERFLOW - Ctberlauf: Das Leuchten dieser 
Anzeige macht einen Oberiauf im Register sicht- 
bar. 

GATE - Tor; Zeigt den Status des Hauptgates an 
und leuchtet wflhrend eines aktiven Gate-lnter- 
valls. 

GHz/nSEC - GHz/ns: Das Leuchten von 

GHz/nSEC zeigt an, daB der dargestellte Wert in 
Gigahertz (GHz) angezeigt wird, wenn die Be- 
triebsart FREQ A eingestellt ist, Oder daB die 
Anzeige in Nanosekunden (ns) erfoigt, wenn der 
Zeitbetrieb eingestellt ist. 

MHz/mSEC - MHz/ps: Das Leuchten von 

MHz/pSEC zeigt an, daB der dargestellte Wert in 
Megahertz (MHz) angezeigt wird, wenn die Be- 
triebsart FREQ A eingestellt ist, Oder daB die 
Anzeige in Mikrosekunden (ps) erfoigt, wenn der 
Zeitbetrieb eingestellt ist. 

kHz/mSEC - kHz/ms: Das Leuchten von 

kHz/mSEC zeigt an, daB der dargestellte Wert in 
Kilohertz (kHz) angezeigt wird, wenn die Betriebs- 
art FREQ A eingestellt ist, Oder daB die Anzeige in 
Millisekunden erfoigt, wenn der Zeitbetrieb einge- 
stellt ist. 

Hz/SEC - Hz/s: Das Leuchten von Hz/SEC zeigt 
an, daB der dargestellte Wert in Hertz (Hz) ange- 
zeigt wird, wenn die Betriebsart FREQ A eingestellt 
ist, Oder daB die Anzeige in Sekunden erfoigt, wenn 
der Zeitbetrieb eingestellt ist. 



WIVHL DER BETRIEBSARTEN 
UND STEUERFUNKnONEN 




FUNCTION - Funktionswahlschalter: Wfihlt die 
Betriebsart der Messung: Ereignis- oderZeitzfihl- 
betrieb fOr den ZShler. 



BEACHTE! 

TOTAUZE A/TIME MANUAL ist eine .Entweder/ 
Oder-Funktion. TOTAUZE A Oder TIME MANUAL 
wird mit Hilfe einer intern steckbaren BrOcke ge- 
wdhlt. Weitere Informationen hierzu finden Sie im 
Servicehandbuch. 



WARNUNQ I 



Das Stecken dieser BrOcke sollte nur von qualifi- 
ziertem Service-Personal vorgenommen werden. 




AVG/TIMING - Mittelung/Taktfrequenz; Dieser 
Schalter wfthlt in Abhflngigkeit von der Einstellung 
des Wahlschalters FUNCTION dieTaktfrequenzfOr 
die Zdhiung Oder die Anzahl der fOr eine Mittelung 
zu verwendenden Messungen. 



(j^ DISPLAY TIME - Darstellzeit: Wfihlt die Zeitdauer, 
for die ein Wert nach Beendigung eines Zflhlvor- 
gangs bis zum Beginn der n&chsten Messung in 
der Anzeige dargestellt wird. Mit Hilfe von DISPLAY 
TIME kOnnen Zeitintervalle von 0,1 s (Linksan- 
schlag) bis 10 s (Rechtsanschlag) eingestellt wer- 
den. In der Stellung HOLD bleibt der Wert so lange 
in der Anzeige stehen, bis die Taste RESET betatigt 
wird. 



RESET - ROcksetzen: In der Betriebsart TOTALIZE 
wird die Zahlung durch Betatigen dieser Taste 
sofort auf Null zurOckgesetzt. DarOber hinaus 
arbeitet die Taste als Master-Reset urn sicherzu- 
stellen, daB die Anzeige vor Beginn einer neuen 
Messung zurOckgesetzt wurde. Im weiteren kOn- 
nen alle LED’s der Anzeige OberprOft werden: wenn 
gedrOckt, erscheint in der Anzeige eine Reihe von 
Achten. 




START/STOP - Start/Stop: Drucktaste, die ais 
manueltes Tor arbeitet, wenn der Wahlschalter 
FUNCTION in die Stellung TOTALIZE A/TIME 
MANUAL eingestellt ist. GedrOckte Taste starlet 
das MeBintervall-Gate; gelOste Taste beendet das 
Gate. 
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Abb. 2-2: Bedienungselemente ur»d Anschliisse 
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BadlenungsanMtung - DC 503A 



RautchimoulM 20 Millivolt 




jinjinjinjinjinjy 

(A) Fehloftiafto ZOhiung 



_n n 




(B) Komkto Zihlung 



Abb. 2-3: Triggorverhalton b«i unkorroMer (A) und korraktor (B) Pogoieinstellung 



einfOhrung in die BEDIENUNG 



VORBERErnjNG 

Schalten Sie die Stromversorgungseinheit ein und 
versorgen Sie den DC 503A mit Betriebsspannung. In der 
Anzeige sollten ein Oder mehrere Zeichen erscheinen. 
Damit das Gerdt mit der angegebenen Genauigkeit arbei- 
tet, warten Sie 20 Min. (Anwdrmzeit), bevor Sie mit Mes- 
sungen beginnen. 



OberprOfung der anzeige 

Die Oberprufung der Anzeige sowie der Schaltlogik 
des DC 503A wird ohne Eingangssignale durchgefOhrt. 
Die folgenden Tests dienen zur Oberprufung der Haupt- 
schaltkreise des Zdhiers und stellen sicher, daB die Mes- 
sungen korrekt durchgefOhrt werden. Sollten Fehlerfest- 
gestellt werden, setzen Sie sich bitte mit Ihrem Textronix- 
Service in Verbindung. 



Oberprufung der LED-Segmente 

DrOcken Sie die Taste RESET, urn die sieben Zeichen- 
segmente fOr jede Stelle zu OberprOfen. Es wird eine 
Reihe mit derZahl 8 dargestellt. Diese OberprOfung kann 
jederzeit durchgefOhrt werden. 



Frequenz'Darstellungen A 

Stellen Sie den Wahlschalter FUNCTION auf die Posi- 
tion FREQUENCY A ein. Mit Hilfe von AVGS/TIMING wdh- 
len Sie eine Torzeit von 100 ns. OberprOfen Sie die Lage 
des Kommas, die NullunterdrOckung und die Lage der 
Einheiten. (Tabelle 2-1). 



Tabelle2-1 

OberprOfung der Frequenz-A-Derstellung 



Elnstellung 

AVQS/TIMING 


Anzeige der 
Einheit 


Komma- 

darsteilung 


100 ns 


GHz/nSek 


0.00 


1 MS 


MHz/ Sek 


0 


10 MS 


MHz/ Sek 


0.0 


100 MS 


MHz/ Sek 


0.00 


1 ms 


MHz/ Sek 


0.000 


10 ms 


MHz/ Sek 


0.0000 


100 ms 


kHz/mSek 


0.00 


1 s 


kHz/mSek 


0.000 


10s 


kHz/mSek 


0.0000 



Wird das Element DISPLAY TIME auf Linksanschlag 
eingestellt, kann ein schnelles Blinken der Anzeigelampe 
GATE for kurze Gate-Zeiten beobachtet werden; bei Idn- 
geren Gate-Zeiten blinkt die Anzeigelampe langsamer. 
Stellen Sie eine kurze Gate-Zeit ein (100 ms) und bewe- 
gen Sie das Bedienungselement DISPLAYTIME langsam 
im Uhrzeigersinn. Sie kOnnen dabei beobachten, daB die 
Anzeigelampe GATE fOr immer Idngere Zeiten ausge- 
schaltet bleibt. 1st die Position HOLD (Rasterposition) 
erreicht, bleibt die Anzeigenlampe GATE stdndig ausge- 
schaltet. Stellen Sie das Bedienungselement DISPLAY 
TIME wieder auf Linksanschlag ein. 



Periodendauer B, Pulsbreite B 
und ZeH A B-Darstallungen 

Zeitbetrieb. Stellen Sie den Wahlschalter FUNCTION 
auf die Position PERIOD B ein und den Schalter AVG/ 
TIMING auf 100 ns. OberprOfen Sie die Anzeige anhand 
der in Tabelle 2-2 gezeigten Werte. 
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BadtonungaanMtung - DC SOSA 



Tabelle2-2 

PEmOD B, TIME A - B, WIDTH B 
rriMING-BETRIEB) 
OBERPRUFUNG DER DARSTELLUNG 



Einstellung 

AVGS/TIMING 


Anzeige der 
Einhett 


Komma- 

darstellung 


100 ns 


MHz/pSek 


0.0 


1 ps 


kHz/mSek 


0.000 


10 MS 


kHz/mSek 


0.00 


100 MS 


kHz/mSek 


0.0 


1 ms 


Hz/Sek 


0.000 


10 ms 


Hz/Sek 


0.00 


100 ms 


Hz/Sek 


0.0 


1 s 


Hz/Sek 


0 


10s 


Hz/Sek 


0.00 



Stellen Sie den Wahlschalter FUNCTION im blau mar- 
kierten Bereich auf der Frontplatte auf die Position 
WIDTH B ein, wobei die Einstellung des Schalters AVG/ 
TIMING beibehalten bleibt. Oberpriifen Sie die Anzeige. 

Stellen Sie den Wahlschalter FUNCTION im blau mar- 
kierten Bereich der Frontplatte auf die Position TIME 
A -► B ein, wobei die Einstellung des Schalters AVG/ 
TIMING beibehalten bleibt. OberprOfen Sie die Anzeige. 

Mlttetung-Betrieb. Wiederholen Sie die vorausgegange- 
nen PrOfungen fOr diese Funktionen im grauen Bereich 
der Frontplatte. OberprOfen Sie die Anzeige anhand der in 
Tabelle 2-3 gezeigten Werte. 

Tabelle2-3 

PERIOD B, TIME A - B, WIDTH B 
(AVERAGING-BETRIEB), 
OBERPROFUNG der DARSTELLUNG 



Einstellung 

AVGS/TIMING 


Anzeige der 
Einhett 


Komma- 

darstellung 


1 


kHz/mSek 


0.0000 


10 


kHz/mSek 


0.00000 


102 


kHz/mSek 


0.000000 


103 


MHz/pSek 


0.0000 


io-> 


MHz/pSek 


0.00000 


106 


MHz/pSek 


0.000000 


106 


GHz/nSek 


0.0000 


107 


GHz/nSek 


0.00000 


109 


GHZ/nSek 


0.000000 



Ereignisse in A wfihrend B und Vefhfiltnis A/B 

Stellen Sie den Wahlschalteer FUNCTION auf die Posi- 
tion EVENTS A DURING B und den Schalter AVGS/TIMING 
auf 1 ein. OberprOfen Sie die Anzeige anhand der in 
Tabelle 2-4 gezeigten Werte. 

Stellen Sie den Wahlschalter FUNCTION auf die Posi- 
tion RATIO A/B ein und den Schalter AVGS/TIMING auf 1. 
OberprOfen Sie die Anzeige erneut unter Verwendung der 
in Tabelle' 2-4 gezeigten Werte. 



Tabelle 2-4 

RATIO A/B UND EVENTS A 
DURING B. OBERPROFUNG DER DARSTELLUNG 



Einstellung AVGS/TIMING 


Komnudarstellung 


1 


0 


10 


0.0 


102 


0.00 


103 


0.000 


10* 


0.0000 


105 


0.00000 


106 


0.000000 


107 


0.0000000 


108 


0 



Manuelle Zeitdarstellung 

Vergewissern Sie sich, daB die interne BrOcke auf der 
Hilfsschaltkreisplatine sich in der Position TIME MANUAL 
befindet. Stellen Sie den Wahlschalter FUNCTION auf die 
Position TIME MANUAL ein und den Schalter AVGS/ 
TIMING auf 1 s. 

Die Anzeige GATE leuchtet und eine Aufwdrtszfihlung 
wird dargestellt, wenn die Taste START/STOP einge- 
drOckt ist. Die Anzeige GATE eriischt, wenn die ZAhlung 
durch Lbsen der Taste START/STOP beendet wird. PrOfen 
Sie den Oberlauf. indem Sie AVGS/TIMING auf 100 ns ein- 
stellen, die START/STOP-Taste drOcken und die Vor- 
wartszflhlung laufen lassen. Wenn die letzte Dekade 
(8. Stelle) von 9 auf 0 springt. leuchtet die Anzeige OVER- 
FLOW. Wenn Sie jetzt die Taste START/STOP lOsen, kOn- 
nen Sie beobachten, daB die Anzeigelampe OVERFLOW 
eingeschaltet bleibt, obwohl sich die Zdhlung nicht mehr 
Andert. Durch DrOcken der Taste RESET wird die Ober- 
laufbedingung gelbscht, die Zdhlung auf 0 gesetzt und 
die Anzeigelampe OVERFLOW eriischt. 



Daretellung Summe A 

FOr diese OberprOfung muB die interne BrOcke auf der 
Hilfsschaltkreisplatine in der Position TOTALIZE einge- 
steckt sein. 

WARNUNG I 



Das Umstecken der internen Brucke sollte nur von 
quaifiziertem Service-Personal durchgefuhrt war- 
den. 



Stellen Sie den Wahlschalter FUNCTION auf die Posi- 
tion TOTALIZE A/TIME MANUAL ein. Auf der rechten Seite 
der Darsteilung erscheint eine Null. Bei DrOcken der Taste 
START/STOP leuchtet die Anzeigelampe GATE, die 
eriischt, wenn die Taste gelOst wird. Die Einheitenanzei- 
ger sowie das Komma bleiben ausgeschaltet. 
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BadienungaanMtung - DC 503A 



Ranke Kanal A 

Vergewissern Sie sich, daB die BrQcke TOTALIZE/TIME 
MANUAL sich in der Position TOTALIZE befindet. Drucken 
Sie die Taste START/STOP, wobei der Funktionswahl- 
schalter FUNCTION auf die Position TOTALiZE A/TIME 
MANUAL u nd CH A auf + SLOPE (Taste gelOst) eingestellt 
Sind. Bringen Sie den Drehknopf CH A LEVEL auf Rechts- 
anschiag. Der in der Anzeige dargesteilte Wert erhOht 
sich jeweils urn eine Zdhiung, wenn dieses Bedienungs- 
element von Rechtsanschlag auf Linksanschlag bewegt 
wird. Vergewissern Sie sich, daB die Zdhiung sich nicht 
erhOht, wenn das Bedienungseiement von Linksanschlag 
auf Rechtsanschlag eingestellt wird. 

Wfihien Sie jetzt die negative Ranke - SLOPE (Taste 
gedrOckt) und drOcken Sie die Taste RESET, urn die Oar- 
stellung zu Ibschen. In diesem Fall erhbht sich die Zdh- 
lung jedesmal, wenn CH A LEVEL vom Linksanschlag auf 
Rechtsanschlag bewegt wird. Bei einer Bewegung des 
Bedienungselementes vom Rechtsanschlag zum Links- 
anschlag wird der angezeigte Wert in der Darstellung 
nicht erhOht. 



Ranke Kanal B 

Stellen Sie den Wahlschalter FUNCTION auf die Posi- 
tion PERIOD B, CH B auf -F SLOPE (Taste gelOst) und 
AVGS/TIMING auf 1 ein. DrOcken Sie die Taste RESET. 
UberprOfen Sie, ob die Anzeigelampe GATE eingeschal- 
tet wird, wenn CH B LEVEL vom Rechtsanschlag auf den 
Linksanschlag bewegt wird. Ein ZurOckdrehen im Uhrzei- 
gersinn hat keinen EinfluB auf die GATE-Anzeige. Ein 
erneutes Drehen vom Rechtsanschlag auf den Linksan- 
schlag schaltet die Anzeigelampe GATE aus. 



Wdhlen Sie nun die negative Ranke - SLOPE (Taste 
gedrQckt) und drOcken Sie die Taste RESET. Wird nun das 
Bedienungseiement CH B LEVEL vom Linksanschlag zum 
Rechtsanschlag und zurOck gedreht, passiert genau das 
Umgekehrte, wie vorher beschrieben. 



BETRIEBSARTEN 



ALLGEMBNES 

Im folgenden werden grundsdtzliche Informationen 
hinsichtlich der einzelnen Betriebsarten, sowie Messun- 
gen fOr FREQUENCY A, RATIO A/B, TIME INTERVAL 
(WIDTH B und TIME A - B), EVENTS A DURING B und 
TOTALIZE beschrieben. 

FREQUENZ A-BETRIEB 

In dieser Betriebsart wird das Eingangssignal filr CH A 
entweder an den rOckwdrtigen Eingang Oder die BNC- 
Buchse an der Frontplatte angeschlossen. Urn ein Nach- 
stellen des Einstellers LEVEL aufgrund von Gleichspan- 
nungspegeldnderungen zu vermeiden, sollte fOr die mei- 
sten Frequenzmessungen die Wechselspannungskopp- 
lung benutzt werden. Da die Signale in repetierender 
Form zur VerfUgung stehen, ist eine Wahl der Ranke bei 
Frequenzmessungen QberflQssig. Signale £ 3 V„ brau- 
chen nicht abgeschwdcht zu werden; grOBere Signale 
sollten so abgeschwHcht werden, daB sie im Bereich von 
60 mV bis 3 V,, liegen. 

Stellen Sie den Wahlschalter FUNCTION auf die Posi- 
tion FREQUENCY A ein, wobei mit Hilfe von AVGS/TIMING 
eine der kOrzeren Tor-Zeiten gewShlt wird. Stellen Sie das 
Bedienungseiement DISPLAY TIME auf Linksanschlag 
ein. SchlieBen Sie das zu messende Signal an den Ein- 
gang an und justieren Sie den Drehknopf LEVEL so, daB 
eine stabile Darstellung erfolgen kann. Die Einstellung 
von LEVEL ist in der Regel nicht kritisch, wenn Signal- 
amplitude und Frequenz sich nahe der spezifizierten 
Grenzen befinden. 

Die Zdhiung dndert sich von Anzeige zu Anzeige, was 
durch ^Jitter in der Signalquelle verursacht wird. Andert 



sich die Zdhiung ohne Grund, liegt es daran, daB der 
DC 503 A nicht korrekt getriggert ist, was entweder an 
einer unkorrekten Einstellung der Bedienungselemente 
liegt Oder von Signalen, die auBerhalb der MOglichkeiten 
des Zdhiers liegen, verursacht werden. 



Messlntervalle. Bei der Einstellung der Triggerelemente 
sollten kurze Torzeiten wie 0,1 s Oder 0,01 s gewdhit wer- 
den. Dadurch kann Oberdie Darstellung sehrschnellfest- 
gestellt werden, ob derZdhIergetriggert ist Oder nicht. Die 
endgultige Einstellung der Torzeit hdngt von der zu mes- 
senden Frequenz, der gewOnschten Aufidsung und der 
zur Verfugung stehenden Zeit fOr die Messung ab. 

Aufidsung. Wird z. B. eine Gatezeit von 10 s eingestellt, 
(Gatezeit — MeBzeit) bedeutet dies, daB der Anwender 
bis zur Darstellung des MeBergebnisses 10 s warten muB. 
Die AuflOsung betrdgt in diesem Fall 0,1 Hz. Die Wahl die- 
ser relativ langen Gatezeit ist aber der einzige Weg, die 
bestmOgliche Aufibsung und Genauigkeit fOr Signale 
unterhalb von 10 MHz zu erzielen. 

Oberlauf. Durch die Verwendung einer Oberlauf-Anzeige 
ist es mOglich, die Aufibsung des Zdhiers zu erhOhen. 
Wdhlen Sie eine Gatezeit, bei der die hOherwertige Stelle 
so weit wie mbglich links in der Anzeige dargestellt wird. 
Beachten Sie die Zahlen, die rechts vom Komma darge- 
stellt werden. Bewegen Sie das Komma so lange nach 
links, indem Sie Idngere Gatezeiten einstellen, bis die 
gewOnschte Genauigkeit erreicht ist. Die Anzeige OVER- 
FLOW leuchtet, wenn die hOherwertige Stelle das letzte 
Speicherregister Oberschreitet. Den Zusammenhang 
zwischen Gatezeit, gemessener Frequenz, dargestellten 
Stellen und Oberlauf zeigt Tabelle 2-5. 
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Tabelle 2-5 

auflOsung der messunq in abhAngigkeit von der GATEZETT 



Gate- 

zeit 


^ 100 MHz 


10 MHz bis 
100 MHz 


1 MHz bis 
10 MHz 


&1 MHz 


Niederwartige 

Stelle 


100 ns 


2 Stellen 


1 Stella 






0,01 


GHz 


1 p s 


3 Stellen 


2 Stellen 


1 Stelle 




1 


MHz 


10 p s 


4 Stellen 


3 Stellen 


2 Stellen 


1 Stelle 


0,1 


MHz 


100 p s 


5 Stellen 


4 Stellen 


3 Stellen 


2 Stellen 


0,01 


MHz 


1 ms 


6 Stellen 


5 Stellen 


4 Stellen 


3 Stellen 


0,001 


MHz 


10 ms 


7 Stellen 


6 Stellen 


5 Stellen 


4 Stellen 


0,0001 MHz 


100 ms 


8 Stellen 


7 Stellen 


6 Stellen 


5 Stellen 


0,01 


kHz 


1 s 


Oberlauf 


8 Stellen 


7 Stellen 


6 Stellen 


0,001 


kHz 


10s 


Oberlauf 


Oberlauf 


8 Stellen 


7 Stellen 


0,0001 


kHz 



MeBgeschwindigkeit Nachdem eine stabile Messung 
erhalten wurde, kann die Darstellzeit, die nach der Mes- 
sung einsetzt, durch das Bedienungselement DISPLAY 
TIME eingestellt warden. Durch Rechtsdrehen von 
DISPLAY TIME wird das MeBergebnis Iftnger in der An- 
zeige gespeichert, wodurch die Zeitspanne bis zur ndch- 
sten Messung veriangert wird. Der gesamte MeBzykIus 
wird von der Einstellung der Bedienungselemente 
DISPLAY TIME und GATE TIME bestimmt. 

Der Einsteller DISPLAY TIME gestattet unkalibrierte 
Einstellungen innerhalb des Bereichs von links nach 
rechts - von 0,1 s bis 5 s. Am Rechtsanschlag befindet 
sich die Rasterstellung HOLD. In dieser Stellung bleibt 
das Ergebnis fOr eine unbestimmte Zeit in der Anzeige 
gespeichert. Ein neuer Zflhlvorgang kann erst durch 
DrOcken der RESET-Taste, durch linksseitiges Verdrehen 
von DISPLAY TIME Oder durch Veranderung der Gate-Zeit 
eingeleitet warden. 

PERIODENDAUERMESSUNGEN 

Die Betriebsarten Periodendauer und Periodendauer- 
mittelung gestatten es, einzelne Periodendauermessun- 
gen durchzufOhren Oder mehrere Perioden der an Kanal B 
angeschlossenen Eingangsfrequenzen zu mitteln. Diese 
Betriebsarten eignen sich zur Durchfuhrung von Nieder- 
frequenzmessungen, bei denen es auf eine hohe Auf- 
Ibsung ankommt, ohne daB die Messung besonders zeit- 
aufwendig 1st. Einfach ausgedruckt kann gesagt warden: \ 
In der Betriebsart PERIOD B warden die Funktionen von j 
Signal und Takt im Vergleich zu der Betriebsart FRE- / 
QUENCY A umgekehrt (siehe Abb. 2-4 A). 

Mittelung. Durch die Mittelung der Signalwerte Ober eine 
groBe Anzahl von Ereignissen kOnnen die Aufidsung und 
die Genauigkeit erhOht warden. Dadurch wird aber die 
MeBzeit veriangert, wie dies z.B. auch bei der Wahl von 
langeren Gate-Zeiten in der Betriebsart FREQUENCY A 
der Fall ist (Vgl. Abb. 2-4 B). 

Niedrige Frequenzea Bei Periodendauermessungen von 
Signalen unterhalb von 10 Hz und bei Messungen inner- 
halb der untersten Dekade von 0,1 Hz bis 1,0 Hz wird die 
Messung in Bezug aut Form und Amplitude emptindlich. 
FOr den Fall, daB das Signal der Triggerhysterese rasch 
durchiauft, warden bei der Zahlung Rechtecksignale be- 
vorzugt. NichtrechteckfOrmige Signale warden mdglichst 
am tiefsten /^mplitudenpunkt bei maximaler Amplituden- 
grOBe gemessen. 



ZEITINTERVALLMESSUNGEN 

Zeitintervallmessungen warden in den Betriebsarten 
TIME A-B Oder WIDTH B durchgefOhrt. 

In der Betriebsart WIDTH B wird die Zeit gemessen und 
angezeigt, die zwischen dem gewahiten Triggerpegel- 
punkt der Startflanke fOr die zu messende Impulsdauer 
und dem gleichen Triggerpegelpunkt der Flanke mit 
entgegengesetzter Polaritat verstreicht (Vgl. Abb. 2-4 C). 

In der Betriebsart TIME A-B wird die Zeit gemessen, 
und angezeigt, die zwischen dem Triggerpunkt von CH A 
und dem nachfolgenden Triggerpunkt von CH B ver- 
streicht. Die beiden Punkte warden so gesteuert, daB mit 
Hilfe der Triggerbedienungselemente des Kanal A der 
Punkt gewahit wird, an dem das Hauptgate eingeschaltet 
wird, und die Bedienungselemente fOr Kanal B den Punkt 
wahlen, an dem das Hauptgate ausgeschaltet wird. 
(Vgl. Abb. 2-4 D) 

Triggerung. Die zur Bestimmung derTriggerpunkte erfor- 
derlichen Spannungspegel sind an die Ausgange CH 
A/CH B TRIG LEVEL der Frontplatte Oder an den rOck- 
wartigen Interface-AnschluB gelegt und kOnnen mit Hilfe 
eines Digitalvoltmeters eingestellt warden. Abb. 2-5 zeigt 
typische Einstellungen der TRIG LEVEL-Spannung fOr 
verschiedene Zeitintervall-Messungen. FOr die Durch- 
fOhrung dieser Messungen mOssen die Kanaie gleich- 
spannungsgekoppelt sein, und die Koaxialkabel mOssen 
korrekt abgeschlossen sein. 

Pulsbreite B. Urn eine Periodendauer zu messen (Abb. 2- 
5, Signalform 3), ist es erforderlich, den 50%-Pegel zu 
bestimmen. Stellen Sie den Wahlschalter FUNCTION auf 
die Position WIDTH B und CH B LEVEL auf Linkgsanschlag 
ein. SchlieBen Sie das Eingangssignal an die Eingangs- 
buchse CH B. Die Anzeige GATE sollte ausgeschaltet 
sein. Bewegen Sie den Einsteller LEVEL solange, bis die 
Anzeigelampe B sich einschaltet und halten Sie den am 
Digitalvoitmeter gemessenen Wert fast. Drehen Sie den 
Einsteller LEVEL solange welter, bis die Anzeigelampe 
GATE ausgeht und halten Sie den am Digitalvoitmeter 
gemessenen Wert fast. Nun subtrahieren Sie den ersten 
am Digitalvoitmeter gemessenen Wert vom zweiten MeB- 
wert und dividieren Sie dieses Ergebnis durch 2: dies ist 
der 50%-Pegel. 
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Abb. 2-4; IntervallmMSungen 



Stellen Sie CH B LEVEL zurOck, so daB der Wert des 
50%-Pegels an der Ausgangsbuchse liegt und am Digital- 
voltmeter abgelesen werden kann. Jetzt kann die Puls- 
dauer in der Anzeige des DC 503 A abgelesen werden. 



Betriebsart Zeit A-»B. FQr die DurchfQhrung dieser Mes- 
sung mussen Eingangssignale an beide Eingdnge, CH A 
und CH B, angeschlossen werden. Zuerst jedoch sollte 
die Spitzensignalamplitude, wie vorhergehend beschrie- 
ben, in der Betriebsart WIDTH B bestimmt werden. Zur 
TIME A— B-Messung fOhren Sie folgende Schritte durch: 



1. Stellen Sie den Wahlschalter FUNCTION auf die 
Stellung WIDTH B ein. 



2. Bestimmen Sie mit Hilfe des Digitalvoltmeters die 
Spitzenamplitude und Ober die Gate-Anzeige- 
lampe die Amplitude des an den Eingang CH B 
angelegten Signals. Errechnen Sie den Trigger- 
pegel fOr CH B. 



3. Unterscheidet sich die Amplitude des Eingangs- 
signals CH A von CH B, so ist Schritt 2 auch fOr CH A 
durchzufQhren. 



4. Stellen Sie CH B auf den in Schritt 2 errechneten 
Triggerpegel ein. 

5. Wahlen Sie mit dem Wahlschalter FUNCTION die 
Position TIME A— B. 

6. Stellen Sie jetzt auch den errechneten Trigger- 
pegel fUr CH A ein. 

7. Die Zeitdauer zwischen dem Triggerpegelpunkt 
CH A und dem nachfolgenden Triggerpegelpunkt 
CH B kann jetzt in der Anzeige angelesen werden. 



Mittellung der Zeitintervallmessung. Mit Hilfe der Mittei- 
lung kOnnen die Genauigkeit und die Aufidsung von repe- 
tierenden Signalen verbessert werden. Der Mittelungs- 
vorgang ist im Prinzip eine statistische Verringerung des 
±1-Zdhlfehiers. Handelt es sich bei dem ±1-Zdhlfehler 
urn einen echten Zufall, so kann durch eine Mittelung 
mehrerer Intervene das Ergebnis dem wahren Wert nAher 
gebracht werden. Urn eine Mittelung durchfOhren zu kOn- 
nen, mu6 das zu messende Zeitintervall in repetlerender 
Form zur VerfOgung stehen, wobei die Repetierfrequenz 
und die Taktfrequenz nicht synchron sein dOrfen. Mit dem 
DC 503A kOnnen bis zu 10® Mittelungen sowohl als WIDTH 
B-Mittelung als auch als TIME A— B-Mittelung durch- 
gefQhrt werden. 
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Abb. 2-S: TVp4*ch« EinsMIungcn der Ausflangsspannung lOr CH A und CH B fOr untortchladHclM ZeWnt*rvallm*8*uivg«n 



EREIGNISSE A WAHREND B 

In der Betriebsart EVENTS A DURING B wird die Anzahl 
von Ereignissen des an den Eingang CH A angeschlos- 
senen Signals innerhalb der Zeit, fOr die das an den Ein- 
gang CH B angelegte Signal den Kanal B trigged und das 
Gate Offnet, gezShlt und dargestellt. Vgl. Abb. 2-6. 

Eine Messung wie in Abb. 2-6 zu sehen, kann wie foigt 
durchgefuhd warden; 

1. SchlieBen Sie das zu zflhlende Ereignis an den 
Eingang von CH A. WShlen Sie mit Hilfe des Wahl- 
schalters FUNCTION die Betriebsad FREQUENCY 
A und stelien Sie den Rankenwahlschaiter des 
Kanals A auf + SLOPE ein. Justieren Sie den Ein- 
steiler LEVEL so, daB eine stabile Darstellung 
erhalten wird. 

2. SchlieBen Sie das Steuersignal (Gate-Steuerung) 
an den Eingang von Kanal B an. Stelien Sie den 
Wahlschalter FUNCTION auf die Position PERiOD B 
und den Rankenwahlschaiter des Kanals B auf 
+ SLOPE ein. Justieren Sie mit Hilfe von LEVEL eine 
stabile Darstellung. 



3. Stelien Sie jetzt den Wahlschalter FUNCTION auf 
die Position EVENTS A DURING B ein. 

Durch das an Kabel B angelegte Signal wird Kanal B 
getrigged und das Gate gedffnet, wodurch die an Kanal A 
angelegten Impulse gezdhlt werden. 



Mittelung. Mit Hilfe derMittelung kdnnenGenauigkeit und 
AuflOsung eines repetierenden Ereignisses pro Inteivall 
erhdht werden. Mit der Anzahl dergemittelten Ereignisse 
nahed sich die Messung dem wahren Wedder Anzahl von 
Ereignissen pro intervall. 



verhAltnismessung 

Mit Hilfe des DC 503 A kann das Verhaitnis zweier 
Signals, die an den Eingang Kanal A und an den Eingang 
Kanal B angeschlossen sind, gemessen werden. In der 
Betriebsad RATIO A/B (Verhaitnis A/B) wird das an den 
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Abb. 2-'6; Daratallung von Kanal A-Eraigntsaan wihrand Kanal B bai gabffnatam Qata (gaatauait durch daa Kanal B-SignaO* 



Eingang des Kanals A angelegte Signal durch das an den 
Eingang von Kanal B angelegte Signal dividiert und das 
Ergebnis erscheint in der Anzeige. 



THggarung. Die Triggeroperationen sind dieselben wie 
in den vorhergegangenen Messungen. Nehmen Sie 
folgende Einstellungen vor: 

1 . Gehen Sie in die Betriebsart FREQUENCY A und 
justieren Sie die Triggerelemente CH A wie fOr nor- 
male Frequenzmessung. 

2. Wahlen Sie nun die Betriebsart PERIOD B und 
justieren Sie die Triggerelemente CH B wie bei nor- 
maler Periodenmessung. 

3. Behalten Sie die Einstellung fOr Kanal A und Kanal 
B bei und wahlen Sie die Betriebsart RATIO A/B. 
Das korrekte Verhaitnis von A/B sollte jetzt ange- 
zeigt werden. 

Aufidsung. Wahlen Sie mit Hilfe des Schalters AVGS/TI- 
MING, der zur Wahl der Anzahl der Mittelungen des Kanal 
B-Signals dient, die maximale Aufidsung. FQr die meisten 
Messungen sollte die kleinste Anzahl von Mittelungen, 



die eine vernQnftige Anzahl von Stellen erzeugt, berQck- 
sichtigt werden. 

MANUELLE ZEITMESSUNGEN 

Diese Betriebsart arbeitet analog zu der Betriebsart 
TIME A->B. In dieser Betriebsart wird die Darstellung nur 
von dem Schalter AVGS/TIMING und START/STOP 
beeinfluBt. 

Start und Stop. In der Betriebsart TIME MANUAL kann 
eine Messung schrittweise durchgefOhrt werden. Wird 
der Wahlschalter FUNCTION in die Position TIME 
MANUAL eingestellt (wobei die interne Brucke entspre- 
chend gesteckt ist), werden in der Anzeige mit DrCcken 
der Taste START/STOP Zeitbasisimpulse gezahit. Der 
Zahivorgang wird fortgesetzt und dargestellt, bis die 
Taste START/STOP wiedergeldst wird. Die letzteZah lung 
wird dann solange in der Darstellung beibehalten, bis die 
Taste START/STOP erneut gedrOckt wird (in diesem Fail 
wird waiter aufwarts gezahitjoderandere Bedienungsele- 
mente betatigt werden. Durch DrQcken der Taste RESET 
wird die Anzeige auf 0 gesetzt. Mit Hilfe des Schalters 
AVGS/TIMING wird die Frequenz der gewahiten Zeitba- 
sisimpulse verandert und die Darstellung auf 0 zurOck- 
gesetzt. Die START/STOP-Funktion kann auch extern 
Uber den Interface-Stacker an der RQckwand gesteuert 
werden. 
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Clock-Frequanz. 1st der Schalter AVGS/TIMING in die 
Position 1 s eingestellt, werden Pulse von 1 s gezflhlt und 
der angezeigte Wert steigt um 1 Zdhiung pro s, usw. 

Sobald der akkumulierte Zahlwert sich oberhalb 
99.999.99 befindet, leuchtet die Anzeige OVERFLOW, 
wodurch ein Ciberlauf im Register sichtbar gemacht wird. 
Die Akkumuiierung wird in jedem Fall mit der normalen 
Frequenz fortgesetzt wobei die Stellen fOr Dekaden ober- 
halb 108 nicht mehr dargestellt werden. 



SUMMIERUNGA 

Diese Betriebsart arbeitet in der gleichen Weise wie 
die Betriebsart FREQUENCY. In der Betriebsart TOTAUZE 
A (Summe A) werden Signale, die an die Eingangsbuchse 
CH A INPUT gelegt sind, solange gezflhlt, wie die Taste 
START/ STOP gedrflckt ist. Diese Betriebsart wird in der 
Hauptsache dazu verwendet, relativ seltene und irregu- 
Idre Ereignisse zu zShlen. 

DurehfUhrung einer Messung. SchlieBen Sie das Signal 
an den Eingang von Kanal A und stellen Sie die Trigger- 
bedienungselemente in der gleichen Weise wie fOr eine 
Frequenzmessung ein. In dieser Betriebsart haben nur 
die Triggerelemente von Kanal A, die Taste RESET und die 
Taste START/STOP einen EinfluB auf die Darstellung. 

Start einesZihIvorgangs. DrOcken Sie die Taste START/- 
STOP und justieren Sie das Bedienungselennent A LEVEL 
so, daB die Zdhiung startet. Das gesamte IMhlergebnls 
wird in ganzen Zahlen in der Anzeige dargestellt. 



Baanden das Zihivorgangs. Wird die START/STOP- 
Taste gelOst und keine anderen Bedienungselemente 
werden betatigt, wird die letzte Summe in der Anzeige 
dargestellt und beibehalten. Weitere Ereignisse werden 
zu der Summe nicht addiert. 

Emautar Start und Riicksatzaa Wird die Taste START/- 
STOP emeut betatigt, wird die Aufwartszahlung von ein- 
gehenden Ereignissen fortgesetzt. Das Zahlergebnis 
kann jederzeit mit Hilfe der Taste RESET auf 0 zurOck- 
gesetzt werden. 

Extama Stauarung von Start und Stop. Ober den Stecker 
an der RQckwand des Gerates kann ein Start und Stop der 
Zahiung extern gesteuert werden. 

VERPACKUNG DES GERATES 

FOr den Versand des Gerates an den Tektronix-Service 
soilte ein Etikett mit foigenden Angaben beigelegt 
werden: Ihre Adresse mit der Angabe der zustandigen 
Kontaktperson, die Seriennummer sowie die Service- 
anleitung. FOr den Fall, daB die Originalverpackung 
nicht mehr zur VerfOgung steht. wird das Gerat wie foigt 
verpackt: 

SchOtzen Sie das Instrument mit einer Kunststoff- 
hOlle Oder ahniichem. Verwenden Sie einen stabilen 
Karton, dessen InnenmaBe die Gerateabmessungen 
nicht mehr als 15 cm Oberschreiten. SchOtzen Sie 
das Gerat, indem Sie den Raum zwischen Gerat und 
Karton an alien Seiten mit geeignetem FOIImaterial 
ausfOllen. 

Der Karton muB eine Testfestigkeit von 90 kg haben. 
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Fig. 2-2. Controls and connectors. 
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L i T, - soiSfWifii: '-j AiT y T t- - [?mSr iiifti- ^ HU 
To 



7’ yx^ — ^ t*AA**S 

XI i X 5 a<0)s!c«^-<7>B$l* t . /u 

BNCA:)3 3 T- 7 -^c^igA^^AtllLGEilDC— 50kHz T' 
200V t*— 7 "CTo ;<uBNC A:)3 -n ^ 9 ^<7)50 k 

Hzjaii<7) t'-7 • V- • h--?;gA^^At)^QEUltft:-C 

■& - i *'T # i To ( 11-.#g<7>iS S- #«( ) 

V ^ — V X T X A;»3 :a ^ 9 9 A:)3'iK 

a: f± DC- 80MHz T' 4 VUT (DC+ t”- 7 AC) -CT, 



©COUPL : T yxT'-^'ia*^UA:>3(i^i-IS-&-T 

S-)»#<LiTo >A^airv'i.B#(iDC. WLiiift. 
T<-'.5B?f!iA C S-iUKL iTo 

©SOURCE ; X i> ^ '( y^-C-to^9> 
A^aiTV'SS#(EXT)(i. (t^JiStiHUffify'”* 7KT)3 T' 9 9 
xn Xtj^nt-to V*‘^iPLiiiat-l'*«F(INT) 
ti. xhtsHumsi'f >9-7 ximLxy7’y>9 

©SHAPED OUT A : ^ TV 4^/k A<7)(tiiftT^lflllfrcoai 

/j*M#>bTLiTo 

©SHAPED OUT GND : TV T'/t. A<7)Sf:^a)*(t'>*- 

(7>3^v • a 9 9 T"f o 

©TRIG LEVEL A : ^ TV T-/U A<7) h i) ?yi®BE V-^/k 
Sr "E - T •£ b V • -V 1- y -C'To 

©Ui;-X- 9>y-y- : vS- ^.^ISiliT^tc 

(9£-) AT’To 



Ot'T 



CH A^iJrtXCH 8(il00MHziU.Ti::r20mVrnus.I25MHz 
laTUT 35m V rms L i T » (T r 

A^XSei^oNMi. 58aE(iVit-^i-*) iTo) 

TvT-7K7)<ftfi5jj*i) s y '), 

0 (DCISft-) i/clilOHz (ACte^) <7)(,>Tft.*'r-to 



XP — 

TV Twk 7)SL0PE.T^ V(i. h I) Ar[aift*<A*(g^- 

<7>iE i A;:i ft >^loI<7)i 'T ft.T-r£>®;T * i ,SCS. L J; To 

TV TwpfiOLEVEL3 V h o-;Ki^^LA: h ') ATS- 
A:y5{- h ') yyUJg&fiO t X T ') ■> X • 7 -f V K Srlft«‘T 
lll)$4-LiTo (2-3l3S-r#BST$«.') LEVEL3V H 
o-;Hi ±3.5V (T t T- - A' x 5 tr 4' 
w <7)5 (ft) i To 

)K7)TRIG LEVEL b V ->' T y 9 T'^ — T” ^ J T, 



@ 
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operating Instructions— DC 503A 







DC503 A ia ir vgit: $• ta A 1- -S t; (i vg#; -.tilSi x ^ ■/ 
f-SrON!c LfTSi-'o ^7pSntc»c'r:«‘ 1 r)i:xt^i^hii t 



ft^S-^Siit-tfr-ft-.DCSOaAMiO'J- KT-t/ h X 

i •'/ 1-> 7 ' D X h ;A:{::i£^-2> t 

i ■•/ X (i . ijt'y 9 c7)[ilHKX) -f X f- i; ili|7g $• iHfflEi:: } j t 
yxC'E'WT-r, 

X > K? '-'o 



y - h • V h • f^x h 

RESET -■KJ' >$-#LT7-tr^>h • 'J-KT'>l'$r^ 

x '/js-LJ-r. ?r')-YrO VU *8’ 

L J "fo Z<7>LE ^ -y 9 '^T t tStS 

T-*-o 



m>HL9kA9im 

FUNCTION X T ■•■'■f- S-FREQUENCY Aftit l-.S^ Ltto 
AVG/TIMINGX-f -/-f-T-, r- h B^HSl «• 100ns t-,a^ L 

*2 - 1 $r#S8.Lr. o^osc^-^ ^ •■■'X Li 

•fo 



«2-l FREQUENCY A j5^-^x-y^ 



AVGS/TIMING 






100 ns 


GHz/nSec 


0. 00 


1 /AS 


MHz///Sec 


0. 


10 pis 


MHz/;uSec 


0.00 


100 //s 


MHz/yuSec 


0.00 


1 ms 


MHz///Sec 


0. 000 


10 ms 


MHz///Sec 


0.0000 


100 ms 


kHz/mSec 


0.00 


1 s 


kHz/mSec 


0. 000 


10 s 


kHz/mSec 


0.0000 



DISPLAY TIME3> h o — 'L L v ' T ' iX)ft ig C 

Lfctt. AVG/TIMINGXT •/-f-<7),a:aS-'«:xTr- 
A^felV'ffiSFliGATET > i99--9A^m < L . X'— FB#fS]*« 
ii < a icon r i6 T K 

$V'p iX'l-X'- HB?Fr,S)$-100mstC.ia:iEL. DISPLAY TIME 
3 > h n-/PS-HD '3< OB^Flt AltntClILr I' S'.'p GATET 
> •>'X-^’{i3 V h D-^L*'H0LDRiS‘.tz4-'2) iT'li^te 
L i^i•^p 



MB, J>'J:0''Bi»MA->B9;^ 

5 K ; FUNCTIONXT v-f 

WV'gC^iDPERIOD B(-. AVG/TIMINGX ^ 100ns tz 

.iX'^Li-r, KT-X -2 t|nlLT-i>S*‘ 

^'<tto 



@ 
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Operating Instructions — DC 503A 



* 2-2 

PERIOD B, TIME A->«, WIDTH B 
(TIMING MODE) 



AVGS/TIMING ^ 


Unit 1 




100 ns 


MHzZ/iSec 


0.0 


1 //s 


kHz/mSec 


0.000 


10 //s 


kHz/mSec 


0.00 


100 MS 


kHz/mSec 


1 0.0 


1 ms 


Hz/Sec 


1 0.000 


10 ms 


Hz/Sec 


0.00 


100 ms 


Hz/Sec 


0.0 


1 s 


Hz/Sec 


0 


10 s 




1 0.00 



AVG/TIMINGX {-> FUNCTIONX^ 

=f- # v ' ® -^^owidth b tc L i T . 

>) — h’T’y 



AVG/TIMINGX 'f FUNCTIONX-f 

^ [ij/'f ^ ' oC^^TIME A *B t3,S^ L i To 

ij — KT-^ l-«r)*^*‘jiEL'>'*'lit*^iTo 

— • ■*— K ■ =f' /K7))i>cfe®'5^<7)tj||SgtC 

ov'TB']aei:|B]^<7>T i ?r!-rV'iTo -f .yTco,ia: 
'^Z' b 2 - ScOiT’t'i — KT'> h 



*2-3 

PERIOD B, TIME A^. WIDTH B 
(AVERAGING MODE) *^f-x*y^ 



AVGS/TIMING I 


Unit 




1 


kHz/mSec 


0.0000 


10 


kHz/mSec 


0.00000 


la' 


1 kHz/mSec 


0.000000 


1CP 


i MHz/^Sec 


0. 0000 


10^ 


1 MHz/;<Sec 


0.00000 


10® 


1 MHz/)«Sec 


0. 000000 


10® 


1 GHz/nSec 


0.0000 


10’ 


1 GHz/nSec 


0.00000 


10® 


j GHz/nSec 


1 0. 000000 



BJWnU'txD-f'O h AfcJ:0'A/B«^ 

FUNCTION /f- 4-EVENTS A DURING BI-, AVG/ 

TIMING XT 1 t2,a:^Li-to ^2 - 4 COi T ij — 

FUNCTION XT -^T4rRATI0 A/BtZ, AVG/TIMING X T -■' 
T-4 1 *2 - 4 coi 9 4-U - KT-^ h<7)* 

-S i To 



*2-4 

RATIO A/B AND EVENTS A 
DURING B *^f-i-yj7 



AVGS/TIMING 




1 


0 


10 


0.0 


10* 


1 0.00 


10’ 


1 0.000 


10* 


0.0000 


10* 


0.00000 


10® 


0.000000 


10’ 


0.0000000 


10® 


0 



lii0jlHl»^1S.h«oy -<'>^-e*<TIME MANUALS $tC=i: 
-CV>*C t FUNCTIONXT i'T ?- time 

MANUALttaEtC, AVG/TIMINGXT -y-T- 4r 1 Li To 

START/STOPT^' > 4-# L t GATE T > 'J •r — 9 i)* 
.■StSL, > h *‘*I<)PTS«0*‘^:S^? tliTo START/ 
STOP.T^' > 4'WKtT-i) L, 7&'V>MiXh -/T’LGATET 
>'-/y-T'(iiWxiTo AVG/TIMINGXT •yT-4-lOOnslC.a: 
^LTSTART/STOPT^' >4-WLii^. ^"9 > h i: Vfh^. 
^ — -'-{•7 o — i •i' X 41 t''' i To (8 

«fB) *<9*‘^,OCa.MtT-&tOVERFLOWT >'y‘r-9t* 
.^•tgLiTo START/STOP >4H¥M;LT. 
f$^±LT tOVERFLOWT > 9-— 9 iT'*>-i> 

C. t 4-«6^.L iTo RESET > 4r W LT T-^''7 o -4^ 
Jg 4 y 'J T L i To y y > Mi 0 tc 4- ') OVERFLOW T V 
y-^-limxiTo 



AlllLtl-KAX^ 

z.<r>^ i -vy 4-ttT fclitiWjiai&lftJiiTfiOv -^>^'>’4. 
T0TALIZE<7)t4SC:T-S‘£:>lc**#) ') iTo 




«4*'T%WIUU:, attxv5# = r(c#ifcT<aT 

? V'o 



FUNCTION XT ■■/T4T0TALIZE A/TIME MANUAL iyf. 
3?lc.i!S:^LTT$v»<. U-Kry h<r>m.t^m<r>$<:mA^O 
l-4-'^Tv'-l> w i: 4iJ«taC) V^v'o GATET >i^9—9li.^ 
START/STOPT^' V Lli i tTT >< ' -S L , fIlfPI; 
T i> t m X i To b T Be x tL i i TTo 
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Operating Instructions— DC 503A 



TOTALIZE/TIME MANUAL -V > ''”*TOTALIZE 
^•o'CV'I.C t SrfflliKLi-fo FUNCTION TOT- 

ALIZE A/TIME MANUALS, CHAfiOSLOPE $• + (WLii 
J ^i.-V'4icSg) iZ,lSf^L. START/STOP -1? 5^ -To 

CHA LEVEL 3 > h o-;u$-:^T1eQL ii-, 'i - KT'!7 hS 
>n(i 3 > F D — (f^Jfe^iaES•ia;c•^) iT*) 
fsi'i' z' t iz 1 <y > hi‘'ot^ljuL i't'o 3>ho— 

Lf KiJiftn L 

xa--rS: - (,-K^' Lii^/‘i4^Sg) tctfM: 

. Li-To ^«(iCHA LEVEL3 >|-d-;l^- 

1 1 '> > (■ ttt/jn L i 3>t'0-/L$- 
-ft *' L T t> > Hi if ill L t -ti: A, 



■^-V^^-iPBCOXn — y 

FUNCTION X-T -/^^-PERIOD BU. CH B(7)SL0PE$r + 
> $-tf Liii JirV'ttflg) IZ, AVG/TIMINGX^ y-f-^- 
1 l-.a^LS-To i^lCRESET--^^' >S:WiLi1-. CH B L- 
EVEL 3 > h o — fO-' < tGATE '{ > 

i^y — z t fo JA:i- 3 >• k o— ;l $- 

L r tGATE '{>V‘r-9 li *.iS L i i TilL'ttlie 
Z. ') t -7— «ftr*‘ftfe-^®-rtGATEti^7i:4'; 

GATE-f 

SLOPE ^r- (-■K^’ ULT, RESET 
> S-WL i1-o CH B LEVEL3 >- h 
L T . Hijit t (i ioixi>Zt Sr l*i« L i -f. 



- K 



let 3t 

C. w T'tiFREOUENCY A. RATIO A/B.TIME INTERVAL 
(WIDTH B^iiOTIME A— B) EVENTS A DURING B.TO- 
TALIZ E , cn - K i; R« i- ■& - H\^ti i vm'^L 

//}£ (- -3 V » T ItiPH L i -f , 



Z<r>^~ KT(iA^jtM‘<J (lCHAX;j(cc7>x.-fi*tL ii-o 
> 9-y xi/ctiHi|ifii^''TwK7)3 T-r? 9 
t-TfrV'ii'o DC l- 1.LEVEL3 >hn — 

401C, SLOPEcO,i!S:^{i-6:.S#> t) i^±^. 3Vp-p iaT<7>(S 
V- 3 Vp 

FUNCTION X -f '/f-S-FREOUENCY Afi:SEtC,AVG/TIMING 

x-f 'mv»r - display 

TIME 3 > h a-/Hi:fe®U.' '5(f'-'<7)(^^iS(c.i!t:£LS-r, 

a(a-t-«9«^S-X:»j3 % 9 9lzikikL. 

J: 3 {ILEVEL3 > h D-;LS-J^efLii-o LEVEL 

3> h D-;Lco,aa(i, 

t+j£-C<lri,'gM*), < #) ') 



ft(i\ fe VjiiglCv >• h*‘lgUa 

fc4-< DCSOSAMliiSWtc h ') 9r^nr^^ 

i-«r^, znu. 3 > h D-/L«<iEL < 

-rilA'Ti-. 

•aw^-f ; h IJ ?y . 3 > h d-;l t-(i 

r-h »$IS) S-o. Is *‘0.oisiidE<7>Sv 'finite. L i i". 

KT-3 \-$i^ALxmmiz-7 -f- r- 

h«5p|8i<7)^^ls».&^j4-iStK(iai|^f^4; c7)B)}*fS:. 

: r- 1 -^ 185 $• 10 s at^*'fj.bn« 

') cninj:') 

0. lHz<7>^^8(f^*<}# ^ixt f o 10^HW<7) ^ > f-r- 1 lOMHz 

WTc77fe v; ui.t L r (i 8 ') t 

3f-y<7a- : :t-'<yo-9)mn^lzJ:^X. f}7>9<r> 

^Wf-m irX')?Si<ti>Zi: i}<X J i 1-, mi^m.9)kk±M9) 

3 iz, r- hB#|8J?r.a:^L 
i -f-. 'J'»i*WTc77»c-?:<7)ftiZiiH L J -r, 
mfytl^tx-x- |-8#|8]^M< LTV'$, 'J'tt^.SrfcfMtc 

M X V l' — • Ui^X9A'^^ 

— '<7a-Lfzf^, OVERFLOW >f > -7 X — 9 
r-hB^8l). aiiaiSliiSft. */3^Wra*>'iCF^-^''VD-fiO 
\\\\(r>mmi.&2 - 5ir>i^i>)X-t. 
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Operating Instructions— DC 503A 



*2-5 



y- h r?< A 


> 1 00 MHz 1 


IOMHz~ 
1 00 MHz 


1 MHz-- 
10 MHz 


<1 MHz 


LSD 


100 ;<S 


2 Iff 


1 ^ 






.01 GHz 


1 /iS 


3 Iff 


2 Iff 1 


1 Iff 




1 MHz 


10 juS 


4 Iff 


3 Iff 1 


2 Iff 


1 Iff 


0. 1 MHz 


IOOaS 


5 Iff _ 


4 Iff 


^ 3 Iff 


2 «i 


.01 MHz 


1 mS 


6 Iff 


i 5 Iff 


4 Iff 


3 Iff 


. 001 MHz 


10 mS 


7 Iff 


[; 6 Iff 


'5 Iff 


4 Iff 


. 0001 MHz 


~ 100 mS 


8 Iff 


f 7 Iff 


6 Iff 


5 Iff 


.01 kHz 


1 S 


OVERFLOW 


r 8 Iff 


7 Iff 


6 Iff 


. 001 kHz 


10 s 


OVERFLOW 


1 OVERFLOW 


8 Iff 


7 Iff 


. 0001 kHz 



: '^e^LA:*>K*<^#^,^'L;^C•^DISPLAY TIME 
3 V h a— ;uT'iai!^W— h 3>hn— 

0 ii-» 

DISPLAY TIME3 > h O— ;Ki*^j0.1s(MIN{4gi) 

5s tX-4¥^]£T»i^bK£>) ti-. L <-'<7X4-3? 

(iHOLDt L-S ?/LT<-'J -t, HOLDiiLm.TlHki^<n^O > 

^liRESET-TY^ V$-#LT*' (^DISPLAY TIME 3 V h a- 

^ZtiZl-oXn^ZtA^X'^t-to 



mmB ^- K 

rf3)W*>-s.<-'{i¥«]ia»ifl'i'£(i. CH B t-x* 

FaiSJfcir) 1 J!IS»!<7)!liiaA'l)'-'liftll3Wc7)3pJ<j$iB(^-r.2) C 
tl-J: r>xm(ytii-to Zti(,<r>^- 

i.l£. PERIOD B-t — KIIFREQUENCY A^ — KtC^jtt 
^ j. ^ o ••/:7<7)f|)|i*'jS»(C4-':)/w ii<^XXo 2-4 A I21#HS 

w i: Ui of. ■S-Wfigi;fSS5-_hif-l>- 
i-fo t-S- i'^'o ■t’i-io 

ibFREQUENCY A^ — K tC*i i-'T . i'^gii-'r—F^FPolS- 
Z t bWim^X-^ . 2-4B0#fiS, 

: 10HzUAT<7Xt^-. ^trO.l-l.OHz co<t^cO)S)W 
sc^Tii. 

itLiXo L/c*‘oT h <J^* txr'j ->xie^SrB«m]W 

i-iSift-f-i) J: -7 

Lrv'i-r» 



^>fA* — K 

j'-f A • ^ >^-/'t;wa«^lc(i2o<7)^- K, 

WIDTH BtTIMEA— B. C. t **T'& J -f-o 

WIDTH B^ — KT'(iiftf:^<7> 2 *|UliOS#fl!]Srili|^L Jii" o 
Ztl^2^M. CH B SLOPE tLEVELa > Fd-;p-C,S:^ 
Lfz.^.X^’y> 9<r>/ '( > • -r— h*‘ONL, PlU-i/LT'iS 
CO X D — ~Xi9>^.X' 9 -i >’Y — h A'<OFF't' -i) i T (-CH B F 
I) ?y • 3 > t* o — yLT'-a:^ L i "fo 2 — 4C®#fl?.o 

TIME A-B ^ - K T-fi 2 2 .* P«nmP.fl Sr S'l^ L 

Ji'o CH Af-'J^y* 3>hP— >'Y— F 4-0 N 
•t'-2>.^.S-. CH B rs > Y o — )vX 9 i > ' y— Y SrOFFi" 
•2. .i' S- .a^ L i i-o 2 - 4 D 0#.W. 

Y ')ii : AiR^iifz^o-y±{z h ') 

Hljiii-'>*^;K7)CH A/CH B TRIG 
LEVEL b“ > • i7 -r i /zlitkSi^ > 9 —y 9.tttt^X\ 
y=J9)\^ • -K/L h /-9X=i:=-9-thZtt^X^t-t, 

2 — 5 HTMi. 9 i ‘ i > 9 — ftSW 
Ji-TRIG LEVEL«l3E.ia:^*‘^?itT<-'i-to zti(^<r>M'^ 

•■/•T'; >yt. m^<r> 

■to 

WIDTH B-t— K : ^'”^Lr:^*SS-ai|^i‘-i> t-(i ( 2 — 50iS 
3 #,«! ) . 50<% W I # =ir ») J -b ^ „FUNCTION 

X-f •y^S-WIDTH BIC.aaL, CH B LEVEL3>ho-;U 
S-*lslLV'r>tfl-'<77t4Si'C'EILi'fo A/jffl^S-CH B 
\f}zit9 9lZ\-)jLtfo ZCO^mXii GATE 't >UX 
- 9 ii.^M L J -ti-Ao GATE i > i> X - 9 i. t X\ 

LEVEL 3 V h o — 7U $-Ia] L TV' ^ L fz^<^y'y 9 /l 

. .-K/U h ?^,ICLEVEL3> F 

D— GATE^ V y -r — ^'*<ift;t-2>ii#<7).^-:^ 
^-;v • F y — (J ti6<77f'i7 
;l • -tr^L I- y — :F <77lSflstfift J: ') 2 la B <77i^JRfifi.Sr t>%.. t 
<77#: Sr 2 T-'Si) ') i -T« C fL*‘509fc U -<;i, XX . 
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Operating Instructions— -DC 503A 




rurLimruiiumnii 



WIDTH B 



+SLOPE -SLOPE 

> K 

A A. ij 



BA * 



2-40 





T'->' • ,-K/u h ^ — i 

dU, CH B LEVELS > 1 - d-;u$-^:^LJ'To 
DC503Affi<7)*^-C-^'"^LX*fi$-ISAaX>) i-f, 

TIMEA-*B^-K: w«Offli|^T'(iCH A.CH B mUizm 

b’~ ^'(S^'^K*aliWIDTH 
B ^ - K i -7 (--9^^ L J -T. 

TIME A— B f NfiTtTV^i-r, 

1. FUNCTIONAL -/L-S-WIOTH Bt-.a$ L i -T. 

2. WIDTH B^- K-C*JE-</^#l«{cM'5Tb"-^'IM*sJ:. 

3 . CH A lzXfj$tl.S,m^A<. CH B tZA*i-^<t^ 

t z<T>m^(z)tiLr2.cof mirm 

4 . CH B LEVELS > h D-/L$-2.T5)«i6/'c h 'i ^ • U 

-<;nc,a'£ L ii", 

5. F,UNCTIONXL xL- 4-TIME A— B IC.S:^ L J -to 



@ 



6 . CH A LEVELS > h o — /p 4:3. h ') tT ' W 

A <7) H I] ;y • u 's;;u t L- > T- B co h >) tT • 
U'N;/HiUc7)B$(llja|4rDC503A3a<7)*7Kj: 
ii*o 



4- ltd c bici 

wfle4-iiif'S c. s-fo 

1 F<7)3^IS4-^< zttzf, 

') i-r. ± 1 Td-dv 

i t) ^ < <oL > — >7 > K i ') iE«t4- 

fiKtcj£o'S i-fo L A • L '''VLiOT'<w — -w r 

4- it -7 tclt. ii!5Ei‘^3‘ L > 

• W- h t R^»5Lr».'-C{±4- ') i•«:^o OC503AM r-(i. 
WIDTH B T'<U — i' > TIME A --* B — 

■to 
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Operating Instructions — DC 503A 




h A^- K 

EVENTS A DURING CH 

'<> > h ^^>V{iCH B 

^tlfzm^-iZX '^xr- t- S'tlt-To U 

T»-'l)f!i)i::ifijiaLTV' '<> h AcD/jpSC^It**'; — K 

T’^ i- iz$im^ivtto 2-6ia#,i!8„ 

tto 

1 . CH A tc. LS -fo 

FUNCTIONAL yL-^-FREOUENCYftSfi::. CH A <7) 
SLOPED- + t-,a^ L i -f , 
i -7 ICLEVEL3 > F 

2. CH Bl' 3 V F D— /Ufg^$-A^J Lil-, FUNCTION 
XL vf-^-PERIOOfC. CHB<OSLOPE^ + {-,i3:^Li 
■To tc'^LtzM^^/jm^tV^X^iZLEMELayhu 

-fi-imStLiXo 



3. FUNCTIONAL vL-$rEVENTS A DURING B (-,iS!:::£ 

L ii". 

CH B <7)tgy-*‘F 'J FtiHHJCH A(7)/^';^ 
A^j*<^ <y > F Sixii* o 

< c7)L-<> F <t *) jESf^-fULlcja-^^J-ro 



A/B=E- K 

DC503 ASIiCHA,B(C A* 2 S 

RATIO A/B^- F'T'ti, CHA 12 A :Fl $ 

4-CH B {2A*$n/2ft^-<7Mg|j«E»CTSl)o/2(i6:*‘^S^?LL 

i i". 
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Operating Instructions— DC 503A 



j *f— h • + — ■^>'8$ltl) I 

he H 

I I 



CH B X-fi 




CH A 

i* • 'f h 



2 - 6ia EVENTS A DURING B«- K 



Y •)tf : f- -T > A J: -V > B t- i; • =» > 
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WARNING 



THE FOLLOWING SERVICING INSTRUCTIONS ARE 
FOR USE BY QUALIFIED PERSONNEL ONLY. TO 
AVOID PERSONAL INJURY, DO NOT PERFORM ANY 
SERVICING OTHER THAN THAT CONTAINED IN 
OPERATING INSTRUCTIONS UNLESS YOU ARE 
QUALIFIED TO DO SO. 
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Section 3— DC 503A 



THEORY OF OPERATION 

BLOCK DIAGRAM DESCRIPTION 



Introduction 

For the following block diagram description refer tothe 
Block Diagram foldout page at the rear of this manual. 

Channel A and Channel B Amplifiers 

There are two inputs, CH A and CH B. Signals to be 
counted or timed are applied to either or both channels via 
front panel bnc connectors or via the rear interface. The 
front panel Inputs for both channels areterminated with an 
impedance corresponding to a resistance of 1 MO 
paralleled with approximately 27 pF. The rear interface 
inputs to both channels are terminated with a resistance of 
approximately 50 O. Both channels are identical up to the 
Signal Routing circuits. 



Each channel contains an ac/dc coupling switch, a X1 
or X5 attenuation network, a buffer amplifier circuit acting 
as a comparator that coropares the incoming signal level 
against the triggering level as a reference, and 
amplifier/Schmitt circuits driving the signal slope selec- 
tion functions in the Signal Routing circuits. Each channel 
also contains an operational amplifier serving as a X1 
buffer circuit, supplying a buffered version of the trigger 
level at the front panel tip jacks or rear interface connec- 
tions. 



NOTE 

The remainder of this block diagram description 
discusses the signal paths through the remaining 
circuit blocks and the typical events related to each 
mode of operation (FUNCTION) listed on the front 
panel. 



FREQUENCY A (Variable Gate) 

For this mode of operation the CH A signal passes 
directly through the Signal Routing circuits tothe Decade 
Accumulators. The signal is counted by the 1st DCU, then 
the 2nd DCU, andthen by the 6-Decade Counter (atotal of 
eight decades). In the FREQUENCY A mode the Time 
Base signal is routed to the h- n Circuit (variable gate) to 
generate a Measurement Gate (viathe Gate Generator) for 
the desired measurement time. At the end of the Measure- 
ment Gate interval, the accumulated count is latched in 
the 8-pecade Latch/Multiplexer circuits, converted from 
BCD to 7-segment information and displayed on the front 



panel with the proper decimal point location and correct 
annunciator illuminated. 

The Measurement Cycle Timing circuit determines the 
Display Time, clears the Gate Generator circuits, loads 
(latches) the decade counters, and resets the countersfor 
the next measurement cycle in all modes of operation. 



PERIOD B (Variable Clock) 

In this TIMING mode, the CH B signal is passed 
through the Signal Routing circuits tothe Gate Generator 
and the Time Base signal is routed to the ^ N Circuit 
(variable clock). The N output Is routed to the Count 
Input of the Decade Accumulators and the Measurement 
Gate is generated by a single period of the signal from 
Channel B. As before, the accumulated count for this 
mode and all subsequent modes Is latched, decoded from 
BCD data to 7-segment information, and displayed on the 
front panel with the correct annunciator illuminated and 
the proper decimal point location. 

PERIOD B (Averageable—lOO ns Clock) 

For this AVGS mode, the Time Base signal 
(10 MHz = 100 ns) is not divided; it is applied throughthe 
Signal Routing circuits directly to the Count Input of the 
Decade Accumulators. The CH B signal is routed to the 

N Circuit. The^ N output causes the Gate Generator to 
generate a Measurement Gate Interval equal to 10" periods 
of the CH B signal. The Time Base is counted for 10" 
periods before the accumulated count is latched for 
display. 



WIDTH B (Variable Clock) 

In this TIMING mode, the 10 MHz Time Base is routed 
to the -i- N Circuit. The ^ N output (variable clock) is 
routed directly to the Count Input of the Decade Ac- 
cumulators. The CH B signal is used to generate the 
Measurement Gate (via the Gate Generator). A single 
pulse width at the output of the Channel B amplifier 
generates the gate. 



WIDTH B (Averageable— 100 ns Clock) 

In WIDTH B, AVGS mode, the Time Base signal Is not 
divided by N; it is routed directly tothe Count Input of the 
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Decade Accumulators. The pulses at the output of the 
Channel B amplifier are routed through the N Circuit 
whose output causes the Gate Generator to develop a 
Measurement gate equal to 10" pulse widths. 



Counts are accumulated in the decade counters during 
either the positive portions of the pulse widths or the 
negative portions, dependent on the SLOPE polarity 
selection for the Channel B signal. 



TIME A - B (Variable Clock) 

The TIME A - B, TIMING mode, varies from the 
WIDTH B (Variable Clock) mode only in that the pulse 
width that generates the Measurement Gate is derived 
from the Time A — B Generator. The outputs of both 
Channel A and Channel B amplifiers are applied to the 
Time A — B Generator. The pulse width starts on the 
rising edge of the Channel A signal and ends on the rising 
edge of the Channel B signal. By changing the signal 
SLOPE polarity for Channel A or Channel B, the width can 
be from the rising edge of Atothe falling edge of B, or any 
other combination. 



For this mode the 10 MHz Time Base signal Is routed to 
the -i- N Circuit whose output Is then routed directly tothe 
Count Input of the Decade Accumulators. Again, the 
Measurement Gate interval is dependent on the pulse 
width at the output of the Time A — B Generator. 



TIME A B (Averageable— 100 ns Clock) 

This AVGS mode has the signals from Channel A and 
Channel B also applied to the Time A — B Generator 
circuit. The Time A — BGenerator output Is then routed to 
the -i- N Circuit whose output causes the Gate Generator 
to produce the Measurement Gate interval. For this mode, 
the 10 MHz Time Base signal is routed directly to the 
Count Input of the Decade Accumulators. The count is 
accumulated for 10" pulse widths from the Time A ^ B 
Generator. 



EVENTS A DURING B (Averageable) 

This mode Is exactly like the WIDTH B (Averageable) 
mode, except that the output of the Time Base is disabled 
and the output of Channel A is applied directly to the 
Count Input of the Decade Accumulators. For this mode, 
the pulse width at the output of Channel B is routed to the 
^ N Circuit whose output causes the Gate Generator to 
produce the Measurement Gate Interval. The Channel A 
events are averaged for 10" pulse widths from Channel B. 



RATIO A/B (Averageable) 

The Tim^ Base output is disabled and not used for this 
mode; Channel A signals are routed directly tothe Count 



Input of the Decade Accumulators. The Channel B signals 
drive the N Circuit, causing the Gate Generator to 
generate the Measurement Gate. The Measurement Gate 
interval is actually 10" times the number of Channel B 
signals and the Channel A signals are counted during that 
time. 



TOTALIZE A 

In the TOTALIZE A mode the Measurement Gate is 
generated by the START/STOP switch on the front panel 
or via the Remote Start/Stop line at the rear interface. The 
Channel B, Time A— B Generator, Time Base, N 
Circuit, and Gate Generator circuits are not used for this 
mode. Instead of accumulating clock signals from the 
Time Base or signals from the N Circuit, the Channel A 
signals are accumulated during the START/STOP inter- 
val. 



TIME MANUAL (Variable Clock) 

For this mode there are no inputs to Channel A or 
Channel B. The 10 MHz Time Base is routed to the ->* N 
Circuit whose output is routed directly tothe Count Input 
of the Decade Accumulators. The Measurement Gate 
interval is generated either by using the START/STOP 
switch on the front panel or by changing the voltage level 
on the Remote Start/Stop input at the rear Interface. 

Decade Accumulators, 6-Decade Counter/8- 
Decade Latch 

The 1st DCU consists of ECL flip-flops, requiring 
ECL/TTL conversion to drive the first decade latch. The 
2nd DCU operates at TTL levels and drives the second 
decade latch directly. From that point, there are six more 
internal counters and six more decades of latch, all 
contained in one integrated circuit. This arrangement 
provides a total of eight decades of count and eight 
decades of latch. 



The 6-Decade Counter/8-Decade Latch circuit has Its 
own internal oscillator to generate the Time Slot informa- 
tion. It also generates the Scan Clock, Overflow, and BCD 
output data. Between the time slots and BCD data there is 
enough information to drive the Display. The zero blank- 
ing function is also provided internally. 



Measurement Cycle Timing 

The display timing, reset, clear, and load (latch) 
functions for the decade counters are provided by the 
Measurement Cycle Timing circuit. 

Decimal Point and Annunciator Encoder 

The decimal point location is determined by encoding 
circuits using the time slot information and information 
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derived from two programmable read-only memory 
(PROM) devices that look at the settings for the FUNC- 
TION and AVGS/TIMING Switching Logic circuits. Four 
of the six annunciators are also encoded with data from 
the PROM devices. 



Time Base 

The standard 10 MHz (100 ns) clock is generated by a 
crystal controlled Colpitts oscillator. The Option 01 



counter has a 10 MHz, self contained, proportional 
temperature controlled oven oscillator for Increased ac- 
curacy and stability. 

Power Supplies 

The power supplies for the instrument accepts the raw 
±33 Vdc and ±11.5 Vdc from the power module and 
generate the ±12 V regulated power, the 5 V regulated 
power, and the ±2.7 Vtermination supply used inthe ECL 
circuits. 



DETAILED CIRCUIT DESCRIPTION 



Introduction 

Complete schematic diagrams are found in the 
Diagrams and Illustrations section at the rear of this 
manual. Refer to the preceding Block Diagram Descrip- 
tion and to the indicated schematic diagram numbers 
throughout the following circuit description. 



CH A and CH B Amplifiers 




(R1226). Resistor R1627 (R1224) llmitsthe highfrequency 
gate current, while capacitor Cl 720 (01120) compensates 
for the capacitance around the gate circuitry of the input 
differential amplifier. 



The input differential amplifier, 01630 ( 01230), has 
very high Input Impedance and transconductance. High 
common mode rejection for the differential amplifier is 
provided by a constant current source, 01620 (Q1220) 
and associated components. 



NOTE 

Since both amplifier circuits are identical, this 
description discusses the theory of operation for 
Channel A Amplifier with the associated circuit 
component for Channel B Amplifier listed in 
parenthesis. 



The input signal applied to the input bnc connectors of 
each channel, J510 (J610), passes through three switches 
to the gate connection of a DMOS FET differential 
amplifier, Q1630 (Q1230). The EXT/INT switch, S1732 
(SI 031), activates relay K1810 (K1800) to select either the 
front panel input orthe rear interface connection, PI 900 — 
16A (P1900— 17B). The rear interface input connection is 
terminated internally with a 51 Q resistor, R1731 (R1132). 
After Input selection the signal coupling method is chosen 
by the ac or dc coupling switch for each channel, SI 731 
(SI 030). The dc component of the signal is removed by 
capacitor C1830 (C1030), resulting in a signal that varies 
around its average level. Attenuation of the input signal, 
XI or X5, is determined by the setting of S1730 (S1021). 



Four diodes, CR1620, CR1720, CR1621, and CR1721 
(CR1220, CR1120, CR1221, and CR1121) are provided to 
limit the input voltage to Q 1630 (Q1230). Clamping occurs 
at approximately ±6 V or —13 V. The diode clamping 
circuits'are protected against excessive current by R1629 



The other gate of the DMOS FET pair is connected to 
the Trigger Level control R500 (R600) andthetrigger level 
output circuit, U1620 (U1220) and associated com- 
ponents. The Trigger Level control sets the dc reference 
level to which the input voltage is compared. The counter 
measurements are made with respect to the dc reference 
level set by R500 (R600). The trigger level range is ±3.5 V. 



The buffer amplifier circuit, U1620 (U1220) and 
associated components, has a high input impedance and 
approximately unity gain, minimizingthe loading effect on 
the differential amplifier. The CH A (CH B) Level Out 
value is very close to the dc level set by the Trigger Level 
control. Potentiometer R1525 (R1420) is adjusted to 
compensate for the offset voltages of the differential 
amplifier and buffer circuits. 



The output of the DMOS FET pair is applied differen- 
tially to the input of a three stage line receiver circuit, 
U1530C, U1530B, and U1530A (U1330A, U1330B, and 
U1330C). The first stage of the line receiver, U1530C 
(U1330A), operates as a transresistance ampllfiertolower 
the load impedance on the differential amplifier. 



The second stage of the line receiver, U1530B 
(U1330B), operates as a voltage amplifier with a gain of 
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approximately three. The differential output from this 
voltage amplifier drives the Schmitt trigger circuit, 
U1530A (U1330C). The Schmitt trigger circuit shapesthe 
Input signal and drives the SLOPE selection gates on 
schematic 3. 



on pin 11. The second rising edge causesU1321Btoagain 
change state. A low is clocked through to pin 15 and a high 
to pin 14; returning U1321Bto Its original state after reset. 
The circuit is now ready to accept another falling edge 
(CH A signal) on pin 11 of U1420C. 



Introduction to Signal Routing 




NOTE 



The end result of two changes of state for U1321B is 
that a pulse width has been generated on pin 15 that goes 
high on the rising edge of the CH Asignal and goes low on 
the rising edge of the CH B signal. 



Before reading this part of the detailed circuit 
description, refer to the Block Diagram Description 
for basic signal path information. 



Signal slope selection for each channel of the DC 503A 
is provided by exclusIve-OR gates, U1421 A for Channel A 
and U1 421 B for Channel B. A high voltage level on pi n 5 of 
U1 421 A or pin 7 of U1421B inverts the input signal on pin 5 
or pin 9 of U1421. Both gates have complemented outputs, 
pins 2 and 11. 



Signal Routing and Gate Generator 

The purpose of the Signal Routing circuit isto routethe 
CH A, CH B, Time - B, or Time Base (110 ns clock) 
signals to either the Gate Generator (pin 6 of U1410A), the 

N Circuit (schematic 6), or directly tothe Count Input of 
the Decade Accumulators (schematic 4). In some modes 
of operation, the signals are routed to the N Circuit and 
then back to the Decade Accumulators or Gate Generator 
(via the emitter circuits of Q1330 or Q1320). 




The outputs from the slope selection gates go to the 
SHAPED OUT tip jacks, J520 and J540, after buffering by 
Q1420and Q1530, respectively. The Channel Asignal also 
goes to pin 12 of U1420D and pin 1 1 of U1420C, whilethe 
Channel B signal goes to pin 5 of U1420A and pin 6 of 
U1420B. In both TIME - B modes (variable clock or 
averaging), U1420D and U1420A are disabled with high 
voltage levels on pins 13 and 4, respectively. With U1420D 
and U1420A disabled, the input signals are routed to the 
TIME A-B Generator, U1321B. Both NOR gates, 
U1420D and U1420A, are also disabled for the TIME 
MANUAL mode. The Channel B NOR gate, U1420A, is 
disabled for the TOTALIZE A and FREQUENCY A modes; 
U1420D is not. Refer to the FUNCTION switch (S1810) 
logic pattern on the schematicforspecificlogiclevelsthat 
enable or disable the remaining signal routing gates. 



Time A — B Generator 

Whenever a Reset signal appears on pin 13 of U1321B, 
it sets pin 15 low and pin 14 high. The low on pin 15 enables 
U1420C on pin lOandthe high on pin 14 disables U1420B 
on pin 7. After reset, the Time A - B Generator waits for a 
positive transition (rising edge) on pin 11 of U1321B. 



The first falling edge (after reset) on pin 11 of U1420C 
causes U1321 B to change state; pin 15 goes high, pins 14 
and 10 go low. This change of state disables U1420C, 
enables U1420B, and sets pin 10 (D input) of U1321 B low. 



The Time A — B Generator remains in this high state 
until a falling edge (CH B signal) occurs on pin 6 of 
U1420B. Xhe falling edge is inverted and clocks U1321B 



Refer to Fig. 3-1 for a typical DC 503A timing diagram 
and the sources of the count and measurement gate. 



FREQUENCY A. The object of this mode is to count the 
CH A signal and use the Time Base to generate the 
Measurement Gate. For this mode, the CH A signal is 
routed through U1420D directly to the Decade Ac- 
cumulators (U1221-9, schematic 4). The Time Base signal 
(100 ns clock) is routed through U1320C (pin 10 low) and 
out to the input of the ^ N Circuit (U1310A-6, schematic 
6). After the Time Base signal has been divided down (to 
1 MHz, to 100 kHz, etc) It is routed back to the emitter of 
01320. This transistor is turned on in the saturated mode 
and passes the divided down signal, clocking the Gate 
Generator on pin 6 of U1410A and pin 11 of U1410B. 
Before a valid Measurement Gate can be generated the 
Gate Generator must have been reset (cleared) via 
U1320D. 



The first positive transition of the N clock signal 
causes pin 15 of U1410B to go high. The second positive 
transition of the -i- N clock causes pin 15 to go low and 
remain low for all other clock transitions until after 
U1410A and U1410B are reset by the clear pulse on pin 12 
of U1320D. 



The output on pin 14 of U1410B is the complement of 
the signal on pin 15. Pin 14 goes low and then high with the 
first and second clock transitions, remaining high until 
after reset (clear). The output on pin 14 is routed through 
and inverted by U1330B (pin 7 low). This positive gate Is 
inverted again by U1220C before acting as the Measure- 
ment Gate for the Decade Accumulators. 



@ 
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U1420C-10 



U1220C’10 



U1122D 
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U1422B-6 
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U1420B 
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FUNCTION 


COUNT SOURCE 


GATE SOURCE 


FREQUENCY A 


CHANNEL A 


DECADE DIVIDED 10 MHz TIME BASE 


PERIOD B 


DECADE DIVIDED 10 MHz TIME BASE 


ONE PERIOD OF B INPUT 


WIDTH B 


DECADE DIVIDED 10 MHz TIME BASE 


ONE WIDTH OF B INPUT 


TIME A-B 


DECADE DIVIDED 10 MHz TIME BASE 


ONE INTERVAL FROM CHANNEL A 
INPUT TO CHANNEL B INPUT 


PERIOD B (AVG) 


10 MHz TIME BASE 


N PERIODS OF B INPUT 


WIDTH B (AVG) 


10 MHz TIME BASE 


N WIDTHS OF B INPUT 


TIME A-B (AVG) 


10 MHz TIME BASE 


N INTERVALS FROM CHANNEL A 
INPUT TO CHANNEL B INPUT 


EVENTS A DUR B (AVG) 


CHANNEL A 


N WIDTHS OF B INPUT 


RATIO A/B (AVG) 


CHANNEL A 


N PERIODS OF B INPUT 


TOTALIZE A 


CHANNEL A 


START/STOP SWITCH 


TIME MANUAL 


DECADE DIVIDED 10 MHz TIME BASE 


START/STOP SWITCH 



2971-02 



Fig. 3-1. Typical DC 503A timing diagram. 
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The Gate Generator circuit also produces the Latch 
Trigger and a complementary Measurement Gate goi ng to 
the Measurement Cycle Timing circuit on schematic 5. 
The operation of the Latch Trigger circuit is the same for 
all modes of operation that requires a Measurement Gate 
and will be described only once. 



The generation of the Latch Trigger signal starts 
whenever pin 3 of U1410A goes high at reset (clear) for the 
Gate Generator. At reset, pin 13 of U1330D goes high and 
pin 15 goes low. This low is transmitted without inversion 
through buffer U1122D. Therefore, the Latch Trigger 
signal on pin 14 of U1122D goes low whenever the Gate 
Generator is cleared. 



As soon as a positive clock edge occurs on pin 6 of 
U1410A, pin 3 goes low and pin 15 of U1330D goes 
momentarily high. However, pin 15 of U1410B is con- 
nected to pin 1 2 of U1330D and as soon as that signal goes 
high, pin 15 of U1330D goes low again. This action causes 
a momentary positive pulse immediately after first clock- 
ing the Gate Generator. This small pulse does not affect 
the operation of the instrument. 



At the end of the Measurement Gate, pin 15 of U1410B 
goes low again. When this happens there will be a low on 
pin 12 and pin 13 of U1330D, causing a low to high 
transition on its output. It is the second low to high 
transition at the end of the Measurement Gate interval that 
produces the Latch Trigger and affects the Measurement 
Cycle Timing circuit. 



PERIOD B (Variable Clock). For this mode, a Measure- 
ment Gate is generated from the Channel B input signal 
and the Time Base is counted (divided down or not). Since 
this is a single period measurement, the Time Base signal 
(10 MHz) is again routed to the N Circuit via U1320C. 
During the single period the instrument counts 10 MHz, or 
1 MHz, or 100 kHz, etc. The N output again appears at 
the emitters of Q1330 and Q1320. For this mode it is Q1330 
that is turned on inasaturated mode, allowing the divided 
down Time Base signal to pass on to the Decade 
Accumulators. 



The Measurement Gate is generated from the CH B 
signal with U1420A enabled on pin 4 (low). The single 
period signal from CH B passes on through U1 421 C, then 
on through Q1321 because its base is low. 



On the first rising edge of the single period, the start of 
the Measurement Gate is generated exactly the same as 
previously discussed under the FREQUENCY A mode of 
operation. On the next rising edge of the single period, the 
Measurement Gate is stopped with pin 14 of U1410B high 
and pin 151ow. 



The gate signal generated on pin 14 of U1 41 OB is again 
routedthrough and inverted by both U1330Band U1220C. 



PERIOD B (Average). For this mode the Time Base 
signal is passed through U1330A directly to the Decade 
Accumulators. The Channel B signal is routed to the N 
Circuit viaU1420A, U1421C, and01331 (base is low). The 
divided down Channel B signal returns via 01 320 to clock 
the Gate Generator. 



The first edge to clock the Gate Generator is the first 
edge of signal period. That edge is divided down by the 
^ N Circuit to generate the second edge through 01320 
and terminate the Measurement Gate. The instrument is 
averaging over 10" number of Channel B signal periods to 
generate the Measurement Gate. 



WIDTH B (Variable Clock). This mode of operation is 
exactly like PERIOD B (Variable Clock), except that the 
instrument counts the Time Base signal (divided by N, or 
not) during the positive portion or negative portion of the 
input signal period to Channel B. Whether the positive 
pulse width or negative pulse width is measured depends 
on the setting of the SLOPE switch, S1020. The Time Base 
signal passes through U1320C, out to the N Circuit, 
back in through 01330 and on to the Decade Ac- 
cumulators. 



The exclusive-OR gate, U1421C, along with NOR gate, 
U1430B, is used to generate a single width measurement. 
The Channel B signal appears on pin 14 of U1421C. Pin 15 
is low at this time, causing U1421C to operate as a non- 
inverting buffer. When pin 14 goes from low to high, the 
output, pin 13, also goes from low to high. The positive 
transition is passed through Q1321 (base is low) and 
clocks the Gate Generator on the first rising edge of the 
Channel Binput, startingtheMeasurement Gate (pin 14of 
U1 41 OB goes low). 



Pin 7 of U1430Bisatalogiclowforthismode. Whenthe 
Measurement Gate starts, pin 6 goes low and sets a high 
logic level on pin 15 of U1421C. During the Measurement 
Gate interval, U1421C operates as an inverter. The next 
falling edge from Channel B (end of the positive pulse) will 
cause another positive edge to clock the Gate Generator 
and terminate the Measurement Gate. The Measurement 
Gate is again routed through U1330B and U1220C, 
enabling the Decade Accumulators to count the Time 
Base during the positive pulse width. 



WIDTH B (Average). This mode of operation is similar 
to Period B (Average), except that NOR gates U1 430C and 
U1430A are involved in the process. With U1430C enabled 
on pin 10, the Channel B pulse width passes through 
U1430C to pin 4 of U1430A. The Channel B signal also 
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passes through U1421C, through Q1331, out to the ^ N 
Circuit, and back through Q1320 to start the Gate 
Generator on the first edge. Pin 14of U1410Bgoeslowand 
sets pin 5 of U1430A low during the Measurement Gate 
interval (U1330B is disabled). 



Pin 5 of U1430A stays low and keeps the logic gate 
enabled for the entire length of timeequaltothe number of 
pulse widths being averaged. The pulse width signals on 
pin 4 are gated through and inverted, appearing on pin 10 
of U1220C. The Measurement Gate signal out of U1220C 
is alternating high and low for the total number of pulse 
widths being averaged. The Time Base count is being 
accumulated in the Decade Accumulators only duringthe 
times that the Measurement Gate is low on pin 14 of 
U1220C. Attheend of the averaging cycle, pinSof U1430A 
goes high, disabling that gate, and preventing any more 
counting until the next reset (clear) pulse occurs. 



TIME A — B (Average). This mode is the same signal 
routing as Width B (Average), except that the width is 
generated by the Time A — B Generator circuit. The rising 
edge of the Channel A signal starts the pulse width, and 
then the rising edge of the Channel B signal stops it. 



EVENTS A DURING B (Average). Since it is required to 
count the number of events coming through Channel A 
during N intervals of theChannel Bpulse width, U1330Ais 
disabled on pin 5to lock outtheTime Base, andU1420Dis 
enabled on pin 13 to allow the Channel A signals to pass 
through to the Decade Accumulators. 



For this mode, the gate interval on pin 5 of U1430A lasts 
for 10" pulse widths and the Channel B signal on pin 4 is 
again logically anded through U1430A to pin 10 of U1220C 
(U1330B is disabled). The event count from Channel A Is 
accumulated in the Decade Accumulators exactly like the 
Time Base was for the Width B (Average) mode. 



RATIO A/B (Average). For this mode the instrument is 
essentially performing a period average with the Channel 
B signal generating the Measurement Gate (divided down 
or not, via the -i- N Circuit), but the Channel A signal is 
being counted, rather than the Time Base. 



The Time Base is disabled via both U1330A (pin 5 is 
high) and U1320C (pin 10 is high), and the instrument 
counts the Channel A signals passing through U1420D 
(pin 13 is low). The Measurement Gate Is passed through 
U1330B (pin 7 is low) and U1220C to allow the Channel A 
count to accumulate in the Decade Accumulators. 



totalize a. Whether the i nstrument is i n this mode or 
the Time Manual mode is dependent on the position of an 



internal jumper PI 020 (J1020) on schematic 9. Logic gate 
U1420D is enabled to allow counting the Channel A 
signals, while U1330C is enabled to allow the Measure- 
ment Gate, generated bytheStart/Stop switch, S1311, ora 
Remote Start signal on P1900-26B, to pass through 
U1220C to the Decade Accumulators. 



The Time Base is not used for this mode; logic gates 
U1330A and U1320C are disabled. The enabling of 
U1430C, Q1331, and Q1320 is redundant; the Measure- 
ment Gate is not generated via U1410B. 



TIME MANUAL. Forthis mode, there are no Channel A 
or Channel B input signals. The Time Base signals are 
routed through U1320Ctothe-^ N Circuit and back again 
via Q1 330 to the Count I nput of the Decade Accum ulators. 
The Measurement Gate is generated and routed through 
U1330C exactly like the Totalize A mode. 




The first decade counter in the ^ N Circuit consists of 
U1310A, U1310B, U1411A, U1411B, U1300B, and 

associated ECL components. As the operator selects 
different positions of the AVGS/TIMING switch, S1010 on 
schematic 9, more and more of the remaining dividers 
become Involved in the counting down process, 
generating a delay between the first and second clock 
pulses going to the Gate Generator circuit on schematic 3. 
The first decade counter is followed by U1400, a single 
decade counter, and the remaining dual decade counters, 
U1401, U1501, and U1610. 



The clock Input to the ^ N Circuit occurs on pin 6 of 
U1310A and pin 5 of U1300A. The output from the ^ N 
Circuit occurs at the wired-OR junction on pins 2 and 7 of 
U1300. 



After reset, the first clock pulse edge at pin 6 of U1310A 
and pin 5 of U1300A passes through to pin 2 of U1300A 
N Output). The next clock edge will also passthrough 
U1300A if N = 1, or it is going to be held off for the 
selected ^ N countdown. 



The N setting (1 through 10* or 100 ns through 10 s) 
are identified by the logic state pattern for S1010 on 
schematic 6; the acutal switch circuit Is located on 
schematic 9. These settings enable or disable logic gates 
U1300C, U1510B, U1510A, U1510C, U1510D, U1511A, 
U1511B, or U1511D. 



At reset (clear), all of the decade counters are set to a 
count of nine, causing all of the inputs to U1500 to beset 
high and enabling U1300A. Resistors R1302 and R1303 



@ 
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operate as TTL to ECL level shifters. As the first clock 
pulse on pin 5 of U1300A makes a transition from low to 
high, the output (pin 2) goes from low to high. Assuming 
t hat the f i rst decade cou nter has al so been reset, pi ns 9, 1 0, 
and 11 of U1300B are all low with its output (pin 7) also 
low. This low on pin 7 allows the first clock pulse to pass 
through U1330A. If the instrument is operating in the-^ 1 
mode, pin 5 of U1320A is held low. This ensures that the 
counters do not advance or change their "nines" state, 
allowing all of the succeeding clock edges to passthrough 
U 1300 A. 



For the ^ 10 mode, pin 5 of U1320A is no longer held 
low and the first decade counter is no longer held reset. 
The first clock edge on pin 6 of U1310A passes on through 
U1300A. The first clock transition has also caused U1310A 
to change state, setting pin 9 of U1300B high. The output 
of U1300B and the wired-OR junction goes high and 
remains high for the next ten clock edges. After ten 
counts, the f I rst decade counter is back to its oh gi nal state, 
setting all three inputs to U1300B low. This causes the 
wired-OR junction to go low, allowing the eleventh clock 
edge to passthrough U1300A. Thus, the first and eleventh 
clock edges causes the ^ N Output to go high. 

The reason that the decade count does not continue 
past the first decade is that pin 5 of U 151 OB is held low and 
pin 6 of U1400 Is held high. For N = 10^ (100) pin 4 of 
U1401 Is held reset (set to nine), but the first decade 
counter and U1400 are involved In the countdown 
process. The first clock edge through U1300A causes the 
^ N Output to go high, and the 101st edge does the same. 
The second through one-hundredth clock edges are 
suppressed via the wired-OR junction and because the 
output of U1400 is changing, this keeps U1300A disabled 
until the 101st clock edge occurs. 



In any of the averaging modes (PERIOD B, WIDTH B, 
TIME A - B, EVENTS A DUR B, or RATIO A/B) and 
N HZ 10, it requires eleven periods of the selected mode to 
count ten periods. The first clock edge on pin 6 of U1310A 
advances the first decade counter, but It Is desired to hold 
off the first clock edge out of the N Circuit. Instead of 
setting pins 9, 10, and 11 of U1300B all low at reset (clear) 
for the averagi ng modes, pi ns 1 0 and 1 1 are set low and pi n 
9 high; the first flip-flop, U1310A is set rather than reset. 
Any time that the instrument Is in an averaging mode and 
pin 5 of U1320AIS not held low (N = 1), U1310Aisset by 
the clear pulse via U1300C. 

In the TOTALIZE A mode the ^ N Circuit and the 
internal Time Base are not used. In the TIME MANUAL 
mode, the Time Base signal is divided by N. In both modes 
the gate is generated by the START/STOP switch input to 
CR1222. 



For all modes exceptTOTALIZE Aand TIMEMANUAL, 
the input to pin 3 of U1600B is at a high level. This causes 



CR1220to be forward biased, holding pin9of U1310Alow 
and enabling that flip-flop to change state when clocked 
on pin 6. When the instrument is operating in the 
TOTALIZE A or TIME MANUAL mode, pin 3 of U1600B is 
held low, reverse biasing CR1220 and allowing the clock 
input to U1310A to be enabled and disabled by the 
START/STOP switch. 



Also, for the TIME MANUAL and TOTALIZE A modes 
when the Instrument Is not dividing by one (N = 1), pins 12 
and 13 of U1430D are both low. These low levels enable 
U1220D and disables U1320B. When the circuit is cleared 
by the ECL CLR signal on pin 5 of U1220D, U1411A 
becomes set, rather than reset; U1411A is normally reset 
for the other modes. This action also produces a small 
hold off interval for the TIME MANUAL mode; the first 
clock edge does not start the Gate Generator via U1300A. 
It takes at least two counts to get the Measurement Gate 
started In the TIME MANUAL mode. 



Measurement Cycle Timing 



NOTE 

Refer to Signal Routing and Gate Generator (FRE‘ 
QUENCY A) discussion for a description of the 
circuit that generates the Latch Trigger signal. Also, 
see Fig. 3-1 for a typical timing diagram. 




The Latch Trigger signal on P1630-1 (J1630-1) makes a 
positive transition when the Measurement Gate is ter- 
minated. Gate termination is indicated when a negative 
transition occurs on pin 3 of U1420A. The Latch Trigger 
signal goes to two places: pin 12 of U1423B and pin 11 of 
U1420D; therefore, two things are going to happen. 



The negative transition on pin 13 of U1420D turns off 
01400, allowing C1400 to start charging toward +12 V 
through R1400, R1401, R1410, and the DISPLAY TIME 
switch, S1410. This produces a rising ramp voltage 
Interval on the emitter of Q1300. Also, when triggered on 
pin 12, the one-shot multivibrator (U1423B) generates a 
positive pulse of approximately 50 ms duration on pin 10. 
The multivibrator, along with U1420A, operate as a pulse 
stretcher circuit. The negative pulse out of pi n 1 of U1 420A 
causes the GATE light on the front panel to be ill umi nated 
during the active gating interval. 



Pin 9 of U1423B also goes low when the multivibrator is 
triggered. Assuming that the RESET line is high, U1422D 
is enabled via pin 13. The rising edge on pin 12 of U1422D 
happens about. 50 ms later and trarvslates to atallmq edge 
on pin 5 of U1423A, another one-shot multivibrator. When 
U1423A is triggered by the falling edge on pin 5, a Load 
pulse (microseconds duration) is transmitted via U1422B 
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and U1621D to pin 1 of U1520 (schematic 7), telling the pins 12 and 1 of U1620 are hardwired, the 2nd DCU also 
decade counting units to latch the accumulated count. divides by ten. 



During the time that the GATE light and Load pulses 
were being generated, the ramp voltage on the emitter of 
Q1300 (a unijunction transistor) has been rising. Eventual- 
ly, it will reach the voltage level necessary to turn on 
Q1300. When Q1300 turns on, C1400 discharges and a 
positive pulse of small duration is produced on pin 3 of 
UU1422A. The falling edge of that pulse triggers both 
U1421A and U1421B, generating two pulses (Reset and 
Clear). 



The Reset pulse generated by U1421 A and U1420B will 
be of shorter duration than the Clear pulse generated by 
U1421B and U1420C. The pulse on pin 4 of U1420B resets 
the U1520 internal decade counters (schematic 7). The 
pulse on pin 1 0 of U1420C resets all other ECL circuits and 
everything else. The CLR (Clear) pulse is of sufficient 
duration toallowforthesetuptimes, minimum reset times, 
and a delay after reset before U1520 Is ready to acceptthe 
next Count Input. After the CLR pulse terminates, the 
counter circuits are armed and ready to accumulate 
another count. 



When the reset signal on pin 2 of U1620 goes high, all 
four outputs are set low and U1620 counts the negative 
edges that occur on pin 14. At the end of every 100 counts 
all of the binary Inputs to U1520 should be low. Resistors 
R1624, R1623, R1622, and R1715 operate as pull up 
resistors to ensure that the D2 inputs for U1520 reach the 
4.0 V level required for a logical "1" value. 



6-Decade Ripple Through Counter 

The 6-Decade Ripple Through Counter, U1520, in- 
crements on the negative edge of an internal clock. All six 
decades are reset to zero when the reset signal (pin 22) is 
held lowfor at Ieast4 //s. An internal overflowflip-flop (pin 
12) is reset atthe sametime. Reset must go high beforethe 
next valid count can be latched. 




Eight decade latches are provided internally, two for 
storing the count from the 1st and 2nd DCU’s and six for 
internal counter output. All latches are loaded when pin 21 
goes low for at least 4 /js. Ripple through time is about 

12 /iS. 



Transistor Q1700 and associated components com- 
prise the power on reset circuit. At power on, Q1700 
conducts and stays on for a time interval determined by 
the time constant value for R1700 and C1701. 



Decade Accumulators 

The 1st DCU circuit Is located on schematic 4, the 2nd 
DCU on schematic 7. The Measurement Gate is applied to 
pins 7 and 6 of the first flip-flop, U1221, while the Count 
Input clocks U1221 on pin 9 for a divide by two operation. 




The internal scan counter is driven by an internal 
oscillator whose frequency Is determined by C151 1 (pins 
39 and 40). The counter scans from the most significant 
digit (MSD, pin 2) to the least significant digit (LSD, pin 9). 
Pins 2 through 9 are the digit strobe outputs (time slot lines 
TS1 through TS8). 



A high level on the decimal point input (pin 10) resets a 
blanking flip-flop output (pin 11), causing the display to 
unblank. Pin 10 Is brought high at the start of the digit 
strobe time slot that has the active decimal point. 



The remaining flip-flops, U1120, U1121B, U1121A, and 
the feedback circuit through U1220B provides a divide by 
five operation. 

The entire circuit on schematic 4 is a divide by ten 
decade accumulator with a bed output code. The outputs 
of the flip-flops are translated from ECL levels to TTL 
levels by their associated buffer (amplifier) circuits, 
U1122A, Q1133 and Q1132, U1122B, and U1122C. The 
3.7 V reference for U1 1 22A, B, and C Is set by the voltage 
divider circuit, R1037 and R1036. 



An overflow flip-flop (pin 12) Is set on the first negative 
transition occuring on the overflow input (pin 13). The 
most significant bit (MSB) output from the eighth decade 
(pin 14) is used as overflow input. 



Leading zero suppression Is also provided internally. At 
the start of each scan counter cycle (MSD to LSD), the 
display is blanked (pin 11 is low) until a non zero digit or 
active decimal point is encountered. The display unblanks 
during LSD (TS8) time or whenever the overflow output 
(pin 12) Is high. 



The four translated voltage levels out of the 1st DCU go 
to the first latch inputs of the 6-Decade Counter, U1520 
(schematic 7), with the fourth bit value driving the 2nd 
DCU circuit, U1620 and associated components. Since 



Data output from U1520 appears on pins 20, 19, 18, and 
17, in a multiplexed bed format. The internal scan counter 
causesthe proper decadecountto appear onthesellnes at 
the same time as its corresponding digit strobe (time slot) 
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is made active. The bed output data is demultiplexed via 
the time slot lines driving the eight LED’s in the display 
(schematic 8). The bed output codes are also converted to 
seven segment information by U1610. 

Decimal Point and Annunciator Encoder 

Two programmable read only memory (PROM) 
devices, U1200 and U1300, are used to accept the setting 
information from the FUNCTION and AVGS/TIMING 
switch circuits on schematic 9. This information lets the 
PROMs know what function and timing point the instru- 
ment is in so that they can, in turn, select which decimal 
point and annunciator should be illuminated. The annun- 
ciators are the GHz/nSEC, MHz///SEC, KHz/mSEC, and 
Hz/SEC indicator lights. 

The decimal point data from the PROMs is fed to pi ns 9, 
10, and 11 of U1400, a one-of-eight selector/multiplexer. 
Integrated circuit U1400 is used as a single pole, seven 
position switch that switches the proper time slot pulse 
(TS1 through TS7) to the decimal point scanned lines, 
pins 6 and 5 of U1400. Pin 5 will have a positive pulse and 
pin 6 a negative pulse for the decimal point scanned 
information. 

Decimal point information is not displayed in the 
TOTALIZE A mode. Pin 9 of U1422C and pin 13 of U1612F 
are set low, and pin 10 of U1422C is set high for this mode. 
This coding deselects and turns off both PROMS at pin 15 
(high) and deselects U1400 at pin 7 (high). 




There are four sets of decimal point and annunciator 
Information contained In the two PROMs. These four 
sections are selected by the ADE and ADF lines as shown 
in Table 3-1. 



Table 3-1 

PROM SELECTION CODE 



Display 

The eight digit LEDs are common cathode displays, 
with the time slot pulses (TS1 through TS8) scanning pin 6 
on each digit; DS1002 is the most significant digit and 
DS1305 is the least significant digit. All of the seven 
segment and decimal point information is paralled. For 
leading zero suppression during the scanning cycle, the 
display is blanked(seven segment information is missing) 
until the first non-zero digit or decimal point is en- 
countered. 




The GATE and OVERFLOW lights, CR1011 and CR1012, 
are driven by current limit resistors, R1011 and R1012. A 
single current limiting resistor, R1009, is used for the four 
annunciator lights because only one of them is ill umi nated 
at any given time. 



Switching Logic 
(FUNCTION, AVGS/TIMING) 

The FUNCTION switching logicforS1810isonthe A12 
Aux board (top half of schematic), while the 
AVGS/TIMING switching logic for S1010 is on the A14 
Main board (lower half of schematic). A simplified logic 
pattern for SI 810 is located on schematic 3 and the logic 
pattern for SI 010 is located on schematic 6. 

The switch wafer positions for the FUNCTION switch 
are drawn in-line, horizontally with one wafer position 
offset slightly to indicate reset between detents. The same 
type of pattern is drawn for the AVGS/TIMING switch, 
S1010. 




Integrated circuits U1611D and U1611B are used to 
reset the Time A — B Generator when either measurement 
mode for that function is activated or whenever the clear 
pulse occurs on pin 6 of U1611B. 



Mode 


ADE 
J1 430-7 


ADF 

J1430-4 


PROM 

Selected 


FREQUENCY A 


0 


0 


U1200 


PERIOD B, WIDTH 
B, TIME A B 
(AVGS) 


0 


1 


U1300 


RATIO A/B, 
EVENTS A DUR B 
(AVGS) 


1 


0 


U1200 


PERIOD B. WIDTH 
B, TIME A - B 
(TIMING) 


1 


1 


U1300 


TOTALIZE A, 
TIME MANUAL 


1 


1 


U1300 for 

TIMEMANUAL 

only. 



Pin 8 of U1600D is set low for the modes that use the 
10 MHz Time Base clock as the direct Count Input to the 
Decade Accumulators. Pin 10 of U1611C is set low for 
those modes that use the Channel A signal as the direct 
Count Input. The remaining logic gates, along with the 
actual grounded positions of the FUNCTION switch, 
control the signal paths discussed under the Block 
Diagram discussion and the discussion for the Signal 
Routing and Gate Generator circuits. 



The ADE control line (U1611A, pin 3) and the ADF line 
(U1600E, pin 10) are used to addressthetwo PROMs In the 
Decimal Point and Annunciator Encoder circuits (see 
Table 3-1). 



The tenth position of the FUNCTION switch is used for 
the TOTALIZE A and TIME MANUAL modes. The desired 
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mode is selected by the user changing the position of 
P1020 relative to the pins on J1020. This jumper islocated 
on the A12 Aux board. Diode CR1021 is turned on in the 
TIME MANUAL mode to set pin 13 of U1601C low; 
activating the proper Signal Routing circuits on sche- 
matic 3. 




The standard 10 MHz clock frequency is generated by 
Q1701 and Y1810 operating as a Colpitts oscillator, with 
small frequency changes provided by the adjustment of 
Cl 71 5. The power supply for this circuit is regulated at 
10 V by Zener diode VR1710. 



The output of the standard time base circuit drives the 
base of Q1720, operating as a buffer amplifier. The output 
of Q1720 is passed through U1621 E wherethree resistors, 
R1731, R1732, and R1735 translate the time base signal 
into ECL levels that operate the circuits on the Aux board. 



The Option 1 Time Base circuit, Y1710, uses an 18 V 
oven for temperature control. The 18 V is derived from 
another three terminal regulator, U1800, using feedback 
resistors R1801 and R1803to control the 18 V on pin 3 of 
Y1701. 

1 nternal j umper connections PI 71 0 and PI 720 allow the 
user to select an external 10 MHz time base or TTL clock 
via the rear interface. 



U1830, connected to the +33.5 Vdc supply. Reverse 
polarity protection for the three supplies Is provided by 
CR1732, CR1733, and CR1730. 

The +5 V, -12 V, and +12 V power is connected from 
the Main board to the Aux board via PI 630 (pi ns 7, 8, 9, and 
10) where decoupling networks are provided. The +5 V is 
divided down to about 3.3 V on the base of Q1032 and 
reflected as +2.7 V on the emitter. Voltage feedback for 
this regulator is provided by Q1030 and Q1020. The main 
purpose of Q1020 is to sink the current coming from all of 
the 150 O ECL terminations used throughout the various 
logic circuits. 

The +7 V reference from U1831 on the Main board 
originates on pin 6 and then divided down to +5 V by 
R1826 and R1827. The +5 V load current flows through 
R1733 (the current limiting resistor), through the npn 
series pass transistor in the power module, and through 
FI 830 to the +11.5 Vdc supply. The load voltage is 
regulated within design limits by varying the voltage on 
the base of the series pass transistor. If the load current 
exceeds about 2 A, the voltage drop across R1733 
becomes great enough to limit the current by causing the 
base of the series pass transistor to go more negative with 
respect to its emitter. This over current voltage is sensed at 
pins 2 and 3 of U1831. Feedback input to U1831 occurs on 
pin 4, with frequency compensation provided by C1830. 



The —12 V supply is referenced to the +7 V on pin 6 of 
U1831 via R1825. The voltage level atthejunction of R1825 
and R1730 is near 0 V. 



When the instrument Is equipped with the optional time 
base, all of the standard time base components are 
removed. 



Power Supplies 

Integrated circuit U1831 supplies the reference voltage 
for the +5 V and -12 V power. The +5 V power is derived 
from the +11.5 Vdc supply in the power module, whilethe 
—12 V power is derived from the +33.5 Vdc supply. The 
+12 V power is derived from the three terminal regulator, 




Should the -12 V supply go slightly more positive, the 
voltage at the base of Q1724 goes more positive, in- 
creasing the current through Q1723 and R1820. This 
causes the base of Q1721 to go more positive and 
increases the current through the pnp series pass tran- 
sistor in the power module. This increased current flow 
lowers the -12 V until the correct voltage is reached. If the 
load current from this supply exceeds about 220 mA, the 
voltage drop across R1721 becomes large enough to 
cause Q1722 to conduct, thereby reducing and limiting 
the current through the pnp series pass transistor. 
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CALIBRATION 

PERFORMANCE CHECK PROCEDURE 



Introduction 

This procedure checks the electrical performance 
requirements as iisted in the Specification section in this 
manual. Perform the Adjustment Procedure if the instru- 
ment fails to meet these checks. In some cases, recalibra- 
tion may not correct the discrepancy; circuit trouble- 
shooting is then indicated. Also, use this procedure to 
determine acceptability of performance in an incoming 
inspection facility. 

Calibration Interval 

To ensure instrument accuracy, check the calibration 
every 1000 hours of operation or at a minimum of every six 
months if used infrequently. 

Services Available 

Tektronix, Inc. provides complete instrument repair 
and adjustment at local field service centers and at the 



factory service center. Contact your local Tektronix field 
office or representative for further information. 



Test Equipment Required 

The following test equipment (or equivalent) listed in 
Table 4-1 is suggested to perform the Performance Check 
and Adjustment Procedure. 



WAI>NIWO~| 



Dangerous potentials exist at several points 
throughout this instrument. Caution must be exer- 
cised. When the instrument is operated with the 
covers removed, do not touch exposed connections 
or components. 



@ 
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Table 4-1 

LIST OF TEST EQUIPMENT REQUIREMENTS 







Application 




Description 


Performance Requirements 


Performance 

Check 


Adjustment 

Procedure 


Exampie 


Power Module 




X 


II^H 


TEKTRONIX TM 503 or TM 504 


Oscilloscope 

Mainframe 


Bandwidth, dc to 200 MHz 


X 


X 


TEKTRONIX 7704A 


Vertical plug-in 


Bandwidth, dc to 200 MHz 


X 


X 


TEKTRONIX 7A16 


Horizontal plug-in 


Fastest sweep rate 5 mV, 
10 ns 


X 


X 


TEKTRONIX 7B80 


Leveled Sinewave 
Generator 


Frequency range to 
125 MHz; amplitude range 
to 5 V p-p, 50 Cl 


X 




TEKTRONIX SG 503 


Function Generator 


Range, sinewave 10 Hz to 
1 MHz; offset +2.5 V level 


X 


X 


TEKTRONIX FG 501 


Pulse Generator 


Range to 125 MHz, ±1 V, 
50 n 


X 




TEKTRONIX PG 502 


Digital Multimeter 


Range >±20 Vdc, 4 1/2 
digits 


X 


HI 


TEKTRONIX DM 501A 


50 0 10X attenuator 


Bnc connectors 


X 




Tektronix Part No. 
011-0059-02 


50 0 Feedthrough 
Termination 


Bnc connectors 


X 




Tektronix Part No. 
011-0049-01 


BNC Female to Dual 
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Preliminary Control Settings 

7000 Series Oscilloscope 

POWER On 

FOCUS (as desired for a 

INTENSITY (well-defined display 

VERTICAL MODE LEFT 

HORIZONTAL MODE B 

B TRIGGER SOURCE VERT MODE 



Vertical Plug-in 

VOLTS/DIV .2 

VARIABLE in 

BANDWIDTH FULL 

POLARITY + UP 

AC-GND-DC DC 

POSITION centered display 



Horizontal Plug-In 

TRIGGERING 

MODE P-P AUTO 



COUPLING 


AC 


SOURCE 


INT 


POSITION 


as desired 


TIME/DIV 


20 nS 


VARIABLE 


in 


MAG 


XI (in) 





DC 503A 


FUNCTION 


as indicated 


TIMING 


as indicated 


DISPLAY TIME 


ccw 


CH A and CH B 




LEVEL 


midrange 


SLOPE 


± (out) 


ATTEN 


XI (out) 


COUPL 


DC (out) 


SOURCE 


EXT (out) 



Sinewave Generator 

FREQUENCY RANGE 100—250 
(MHz) 

OUTPUT AMPLITUDE 1.00 
FREQUENCY VARIABLE 125 
AMPLITUDE MULITPLIER X.1 



Calibration— DC SOSA 
Performance Check 

TIME BASE CHECKS 

1. Check Oscillator Frequency (Standard time base 
and Option 1) 



NOTE 

The time base accuracy is a function of temperature 
and time. The temperature stability for the standard 
time base is ±5 ppm (0° C to 50° C) with an aging rate 
of ±^ ppm! year. 

After one year of operation (since the time base was 
calibrated), the 1 MHz WWVB frequency standard 
should read 7000.0000 ±67 counts for any 
temperature between 0°C to 50° C. The ±61 counts 
are determined by ±50 counts, due to temperature 
(±5 ppm); ±10 counts due to aging (±1 ppm); and 
±1 count to synchronization error. After this check is 
completed, the user should determine if a time base 
re-calibration is required. 



a. Set the DC 503A FUNCTION switch to PERIOD B 
(AVGS) and set the AVGS switch to 10^ 



b. Connect a coaxial cable from the WWVB Standard 
output to the DC 503A B INPUT. 



c. Adjust the DC 503ACH B LEVEL control for a stable 
readout on the DC 503A display. 



d. Check— that the DC 503A readout is within 
999.9939 and 1000.0061 (±6.0 ppm, ±1 count). 



e. To check for Option 1 time base oscillator frequen- 
cy, change the DC 503A AVGS switch to 10^ 



f. Adjust the DC 503ACH B LEVEL control for a stable 
readout on the DC 503A display. 



g. Check— that the DC 503A readout is within 
999.99879 and 000.00121 with the display OVERFLOW 
light on (±1.20 ppm, ±1 count). 

CH A AND CH B CHECKS 

2. Check CH A Input Frequency Range and 
Sensitivity, XI and X5 Attenuation, dc coupled (0 Hz 
to ^125 MHz). Refer to Fig. 4-1 check set-up. 

a. Change the DC 503A FUNCTION switch to FRE- 
QUENCY A and the TIMING switch to 10 ms. 
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Calibration— DC 503A 
Performance Check 

b. Connect the DC 503A A SHAPED OUT signal tothe 
Vertical Plug-in INPUT connector using the tip jack-to- 
bnc connector (black terminal to COMMON). 

c. Connect the sinewave generator OUTPUT to the 
DC 503A CH A INPUT using the coaxial cable and the 
50 n termination. 



d. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 

e. CHECK— that the DC 503A readout indicates ap- 
proximately 125.0000 (MHz) with the display MHz//uSEC 
illuminated. 



f. Press (in) the X5 DC 503A CH A ATTEN. 



g. Change the sinewave generator OUTPUT 
AMPLITUDE to 5.00. 



h. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and the oscilloscope. 



I CHECK— that the DC 503A readout indicates approxi- 
mately 125,000 (MHz) with the display MHz//xSEC 
illuminated. 



3. Check Totalize A and Time Manual (0 to 
125 MHz) 

a. Turn off the power module. Remove the DC 503A. 

b. Change the TIME MANUAL/TOTALIZE jumper, 
J1020 (located on rear of the Auxiliary board) to the 
TOTALIZE position. Refer to Adjustment Locations in the 
pullout pages of this manual. 

c. Re-insert the counter into the power module. 



d. Turn on the power module. 

e. Set the DC 503A FUNCTION switch to TOTALIZE 
and press the START/STOP pushbutton to START (in 
position). 

f. CHECK— for the total maximum count readout on 
the DC 503A display (at end of count, display OVERFLOW 
may light). 

g. Press the START/STOP pushbutton to STOP (out 
position). 

h. Turn off the power module, remove the DC 503A 
and change the TIME MANUAL/TOTALIZE jumper 
(J1020) to the TIME MANUAL position. 




Termination 
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Fig. 4-1. Check set-up for the high frequency sensitivity using XI and X5 attenuation. 
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j. Re-insert plug-in into the power module. 



j. To check the Time Manual, press the START/STOP 
pushbutton to START (in position). 

k. CHECK— the DC 503Adisplay readout (in seconds) 
for the advancing count. 

l. Press the START/STOP pushbutton to STOP (out 
position). 

4. Check CH A Input Sensitivity, X5 and X1 
Attenuation (20 mV rms sine wave to 100 MHz). 
Refer to Fig. 4-1 check set-up. 

a. Change the sinewave generator FREQUENCY 
VARIABLE to 100 and the OUTPUT AMPLITUDE control 
to 2.80. 



b. Change the DC 503A FUNCTION switch to FRE- 
QUENCY A and adjust the DC 503A CH A LEVEL control 
for a stable display on the DC 503A and oscilloscope. 

c. CHECK— that the DC 503A readout indicates ap- 
proximately 100.0000 (MHz) with the display MHz//wSEC 
illuminated. 

d. Set the DC 503A CH A ATTEN switch to XI (out 
position). 

e. Change the sinewave generator OUTPUT 
AMPLITUDE control to .56. 



f. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



g. CHECK — that the DC 503A readout indicated ap- 
proximately 100.000 (MHz/^SEC Illuminated. 



5. Check CH B Input Frequency Range and 
Sensitivity, XI and X5 Attenuation, dc coupied (0 Hz 
to 100 MHz). Refer to Fig. 4-1 check set-up. 

a. Remove the cable from the DC 503A CH A INPUT 
connector and connect to the CH B INPUT. Remove the A 
SHAPED OUT connector and connect to the B SHAPED 
OUT connector (black terminal to COMMON). 



Caiibration— DC 503A 
Performance Check 

b. Set the DC 503A AVGS switch to 10^ and FUNC- 
TION to PERIOD B AVGS. 



c. Adj ust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 

d. CHECK— that the DC 503A readout indicates ap- 
proximately 10.0000 (nSEC) with the display GHz/nSEC 
illuminated. 

e. Set the DC 503A CH B ATTEN switch to X5 (in 
position). 

f. Change the sinewave generator OUTPUT 
AMPLITUDE control to 2.80. 



g. Adjust the DC 503ACH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



h. CHECK-that the DC 503A readout indicates ap- 
proximately 10.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



6. Check CH B Input Sensitivity, X5 and XI 
Attenuation (35 mV rms sine wave to 125 MHz). 
Refer to Fig. 4-1 check set-up. 

a. Change the sinewave generator OUTPUT 
AMPLITUDE to 5.00 and FREQUENCY VARIABLE to 125. 



b. Adjust the DC 503ACH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



c. CHECK-that the DC 503A readout indicates ap- 
proximately 8.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



d. Change the sinewave generator OUTPUT 
AMPLITUDE to 1.00. 



e. Set the DC 503A CH B ATTEN switch to XI (out 
position). 

f. Adjust the CH B LEVEL control for a display on the 
DC 503A and oscilloscope. 
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Calibration— DC 503A 
Performance Check 



g. CHECK— that the DC 503A readout indicates ap- 
proximately 8,000 (nSEC) with the display GHz/nSEC 
illuminated. 



7. Check the CH A Input Frequency Range, X1 ac 
coupled (10 Hz). Refer to Fig. 4-2 check set-up and 
the preliminary control settings with the foiiowing 
addition: 

Function Generator 

FREQUENCY Hz 10 

MULTIPLIER 1 

FUNCTION (sine) 

OUTPUT ccw 



d. Remove the DC 503ACH Bcabieconnection. insert 
the 10X attenuator with the 50 Oterminationtothe verticai 
plug-in INPUT. Connect the coaxial cable from the 10X 
attenuator to the function generator OUTPUT. 



e. Set the DC 503A CH A and CH B ATTEN to XI and 
the CH A and CH B COUPL to DC. 



f. Set the vertical plug-in VOLTS/DIVto 10 mVandthe 
AC-GND-DC switch to GND. 



g. Adjust the vertical plug-in POSITION control to 
center the trace on the oscilloscope crt display. 



h. Change the vertical plug-in AC-GND-DC switch to 
DC. 



a. Turn the power module off. Disconnect the 
sinewave generator OUTPUT cable and remove the 
sinewave generator plug-in, 

b. Insert the function generator plug-in and set the 
controls as listed above. Turn on the power module. 



i. Adjust the function generator OFFSET control to 
center the displayed signal on the crt. 



j. Adjust the function generator AMPLITUDE control 
for five graticule divisions of signal on the crt display 
(50 mV p-to-p). 



c Disconnect the vertical plug-in I NPUT connector (B k. Change the DC 503A TIMING switch to 1 sandthe 

SHAPED OUT signal). FUNCTION switch to FREQUENCY A. 
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Fig. 4-2. Check set-up for low frequency ac and dc sensitivity. 
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I. Move the vertical plug-in INPUT connection to the 
DC 503A CH A INPUT and re-connect the A SHAPED 
OUT signal to the vertical plug-in INPUT. Change the 
vertical plug-in VOLTS/DIV switch to .2. Adjust the CH A 
LEVEL for a stable readout on the DC 503A and os- 
cilloscope. 



Calibration — DC 503A 
Performance Check 

e. The oscilloscope crt display is a squarewave. 

f. CHECK— that the DC 503A readout indicates ap- 
proximately 100.00 (mSEC) with the display kHz/mSEC 
illuminated. 



m. CHECK— that the DC 503A readout indicates ap- 
proximately 0.010 (kHz) with the display kHz/mSEC 
illuminated. 



n. Set the DC 503A CH A COUPL switch to AC. 



o. Set the function generator OFFSET control fully 
clockwise. 



p. CHECK— that the DC 503A readout indicates ap- 
proximately 0.010 (kHz) with the display kHz/mSEC 
illuminated. 



MINIMUM PULSE WIDTH CHECKS 



9. Check the Input Sensitivity X1 Attenuation 
(100 mV p-to-p puise at minimum puise width of 
4 nsto125 MHz).RefertoFig. 4-3 check set-up and 
preliminary controi settings with the foilowing 
exceptions: 

Vertical Plug-in 



VOLTS/DIV 

VARIABLE 

BANDWIDTH 

POLARITY 

AC-GND-DC 

POSITION 



50 mV 
in 

FULL 
+ UP 
GND 

centered display 



q. Set the DC 503A FUNCTION switch to PERIOD B 
and the TIMING to 10 fjs. 

r. Move the DC 503A CH A connection and reconnect 
to the CH B connector. Remove the A SHAPED OUT 
connector and connect to the B SHAPED OUT (black 
terminal to COMMON). Adjust the CH B LEVEL control for 
a stable readout on the DC 503A and oscilloscope. 



s. The oscilloscope crt display is a squarewave. 



t. CHECK— that the DC 503A readout indicates ap- 
proximately 100.00 (mSEC) with the display kHz/mSEC 
illuminated. 



8. Check the CH B Input Frequency Range, XI ac 
coupled (10 Hz). Refer to Fig. 4-2 check set-up. 

a. Set the DC 503A CH B COUPL switch to AC. 



b. Adjust the DC 503A CH B LEVEL control for a stable 
readout on the DC 503A and oscilloscope. 



TIME/DIV 



Horizontal Plug-in 

2 ns 



Pulse Generator 



PULSE DURATION 
VARIABLE 
PERIOD 
VARIABLE 
BACK TERM 
COMPLEMENT 



square wave 

ccw 

4 ns 

ccw 

out 

out 



FUNCTION 
TIMING 
DISPLAY TIME 
CH A and CH B 
SLOPE 
ATTEN 
COUPL 
SOURCE 



DC 503A 

FREQUENCY A 

100 /js 

ccw 

+ 

XI 

DC 

EXT 



c. CHECK— that the DC 503A readout indicates ap- 
proximately 100.00 (mSEC) with the display kHz/mSEC 
illuminated. 



furn off the power module and disconnect the 
function generator coaxial cable. Remove the function 
generator plug-in. Insert the pulse generator plug-in and 
turn on the power module. 



d. Set the function generator OFFSET control fully b. Connect coaxial cable to the pulse generator OUT- 

counteVcIockwise. 



@ 
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Calibration— DC SOSA 
Performance Check 

c. Adjust the vertical plug-in POSITION control to 
center the trace on the crt. Change the AC-GND-DC 
switch to DC. 



]. Adjust the DC SOSA CH A LEVEL control for a stable 
display on the DC SOSA and oscilloscope. 



d. Remove the DC SOSA B SHAPED OUT connection 
from the vertical plug-in INPUT. 



k. CHECK— that the DC SOSA readout Indicates ap- 
proximately 12S.00 (MHz) with the display MHz/yiSEC 
illuminated. 



e. Remove the DC SOSA CH B INPUT coaxial cable 
with 10X attenuator and connect to the vertical plug-in 
INPUT. 



m. Move the DC SOSA A SHAPED OUT connector to 
the B SHAPED OUT (black terminal to COMMON) and 
move the CH A INPUT connection to the CH B INPUT. 



f. Adjust the pulse generator OUTPUT (VOLTS) LOW 
LEVEL control to position the bottom edge of the dis- 
played squarewave to the center of the crt graticule. 



n. Set Function Switch to period B (Avgs). Set Avgs to 
10 ®. 



g. Adjust the pulse generator OUTPUT (VOLTS) 
HIGH EDGE control for two divisions of display on the crt 
(100 mV p-to-p). 



o. CHECK— that the DC 503A readout indicates ap- 
proximately 8,000 (nSEC) with the display GHz/nSEC 
illuminated. 



h. Adjust the pulse generator PERIOD VARIABLE 
control for a period of 8 ns (4 div). 

i. Move the vertical plug-in INPUT connection to the 
DC 503A CH A INPUT and connect the A SHAPED OUT 
signal to the vertical plug-in INPUT. Change the vertical 
plug-in VOLTS/DIV switch to .2. 



10. Check Period B Minimum Pulse Width (4 ns at 
100 mV peak-to-peak). 

a. Set the DC 503A FUNCTION switch to PERIOD B 
(no AVGS). 



DC503A 



Pulse 

Generator 



Power - 
Module 



son 

Termination 



10X 
Attenuator 
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Fig. 4-3. Check set-up for minimum pulse width signals. 
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b. CHECK— the displayed GATE light blinks and the 
display readout is 0.0 (SEC) ±1 count with the display 
Hz/SEC illuminated. 



11. Check RATIO A/B Minimum Pulse Width (4 ns 
at 100 mV peak-to-peak). 

a. Set the DC 503A FUNCTION switch to RATIO A/B. 



b. CHECK— the displayed GATE light blinks and the 
display readout is 0.000000 ±1 count (no annunciator 
lights). 

12. Check the Input Sensitivity XI Attenuation 
(60 mV p-to-p pulse at minimum pulse width of 5 ns 
to 100 MHz). Refer to Fig. 4-3 check set-up and 
control settings as shown in step 9. 

a. Remove the DC 503A B SHAPED OUT connection 
from the vertical plug-in INPUT. 



b. Change the coaxial cable (with the 10X attenuator) 
from the DC 503A CH B INPUT to the vertical plug-in 
INPUT. 



c. Change the vertical plug-in VOLTS/DIV to 20 mV. 



d. Adjust the pulse generator OUTPUT (VOLTS) LOW 
LEVEL control to position the bottom edge of the dis- 
played squarewave to the center of the crt graticule. 



e. Adjust the pulse generator OUTPUT (VOLTS) HIGH 
EDGE control for three divisions of display (60 mV p-to-p) 
on the crt. 



f. Change the vertical plug-ln VOLTS/DIV to 0.1 and 
adjust the pulse generator PERIOD VARIABLE for a 
period of 10 ns (5 divisions). 

g. Move the vertical plug-in INPUT connection to the 
DC 503A CH A INPUT and connect the A SHAPED OUT 
signal to the vertical plug-ln INPUT. 



h. Adjust the DC 503ACH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



i. CHECK— that the DC 503A readout indicates ap- 
proximately 100.00 (MHz) with the display MHz//ySEC 
illuminated. 



Calibration— DC 503A 
Performance Check 

j. Set the DC 503A FUNCTION switch to PERIOD B 
(AVGS) and the AVGS switch to 10^ 



k. Move the DC 503A A SHAPED OUT connector to 
the B SHAPED OUT (black terminal to COMMON) and 
move the CH A INPUT connection to the CH B INPUT. 



I. Adjust the DC 503ACH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



m. CHECK— that the DC 503A readout indicates ap- 
proximately 10..000 (nSEC) with the display GHz/nSEC 
illuminated. 



13. Check the Width B (AVGS) Minimum Pulse 
Width (5 ns). 

a. Set the DC 503A FUNCTION switch to WIDTH B 
(AVGS). 



b. CHECK— the displayed GATE light blinks and the 
readout Indicates approximately 5.0000 (nSEC) with the 
display GHz/nSEC illuminated. 



14. Check the Events A During B Minimum B Pulse 
Width (5 ns). 

a. Set the DC 503A FUNCTION switch to EVENTS A 
DUR B. 



b. CHECK— the displayed GATE light blinks and the 
display readout is 0.000000 ±1 count (no annunciator 
lights). 



15. Check the Width B (no AVGS) Minimum Pulse 
Width (20 ns). 



a. ChangetheDC 503A FUNCTION switch to PERIOD 
B (AVGS). 

b. Change the pulse generator PERIOD to 10 ns and 
adjust PERIOD VARIABLE for a DC 503A display readout 
of approximately 40.0000 (nSEC) with the display 
GHz/nSEC illuminated. 



c. Change DC 503A FUNCTION switch to PERIOD B 
(no AVGS). 



REV JUN 1981 



4-9 




Calibration— DC SOSA 
Performance Check 



d. CHECK— the displayed GATE light blinks and the 
display readout is 0.0 (SEC) ±1 count with the display 
Hz/SEC illuminated. 



TWO CHANNEL FUNCTION CHECKS 

16. Check Time A — B Single Shot Minimum Time 
Interval and Time A — B Average Minimum Time 
Interval (12.5 ns). Refer to Fig. 4-4 check set-up and 
the following control settings: 



DC SOSA 



FUNCTION 


FREQUENCY A 


TIMING 


1 ms 


DISPLAY TIME 


ccw 


CH A 


LEVEL 


midrange 


SLOPE 


+ (out position) 


ATTEN 


XI (out position) 


COUPL 


DC (out position) 


SOURCE 


EXT (out position) 


CH B 


LEVEL 


midrange 


SLOPE 


— (in position) 


ATTEN 


XI (out position) . 


COUPL 


DC (out position) 


SOURCE 


EXT (out position) 



Pulse Generator 



PERIOD 


10 ns 


OUTPUT (VOLTS) 




LOW LEVEL 


-1 


HIGH LEVEL 


1 


BACK TERM 


OUT 



a. Connect 50 O terminations to both DC 503A CH A 
and CH B INPUTS. 



b. Connect the dual input connector to the 50 Q 
termination on the DC 503A INPUTS. 



c. Connect the coaxial cable from the pulse generator 
OUTPUT to the dual input connector. 



d. Connect the tip jack-to-bnc connector from the 
DC 503A A SHAPED OUT (black terminal to COMMON) 
to the vertical plug-in. 



e. Adjust the DC 503A CH A LEVEL control for a 
squarewave display on the oscilloscope crt. 



f. Adjust the pulse generator PERIOD VARIABLE 
control for a DC 503A display readout of approximately 
40.000 (MHz) with the display MHz//iSEC illuminated. 
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Rg. 4-4. Check set-up for two channel functions. 





g. Move the DC 503A A SHAPED OUT connection to 
the B SHAPED OUT. 



h. Adjust the DC 503A CH B LEVEL control for a 
squarewave display on the crt. 



i. Set the DC 503A FUNCTION switch to TIME A - B 
(AVGS) and the AVGS switch to 10*. 



J. CHECK— that the DC 503A display readout in- 
dicates between 8.5000 and 16.5000 (12.5 ns ±4 ns) with 
the display GHz/nSEC illuminated. 



k. Change the DC 503A FUNCTION switch to TIME 
A - B (TIMING). 



I. CHECK— the displayed GATE light blinks and the 
display readout is 0.0 (SEC) ±1 count with the display 
Hz/SEC illuminated. 



17. Check Events A during B 

a. Change the DC 503A FUNCTION switch to 
EVENTS A DUR B. 



b. CHECK— the DC 503A display readout indicates 
1.000000 ±1 count (.999999 to 1.000001). 



18. Check Ratio A/B 

a. Change the DC 503A FUNCTION switch to RATIO 
A/B. 



b. CHECK— the DC 503A display readout indicates 
1.000000 ±1 count (.999999 to 1.000001) (no annunciator 
lights). 



TRIGGER LEVEL CHECKS 

19. Check Trigger Level Range, ±3.5 V. Refer to 
Rg. 4-5 check set-up and preliminary control 
settings with the following exceptions: 

DC 503A 

FUNCTION FREQUENCY A 

TIMJNG 1 ms 

COUPL (CH A and CH B) AC 



Calibration— DC 503A 
Performance Cheek 
Digital Multimeter 

RANGE 20 DC VOLTS 



a. Turn off the power module and disconnect the pulse 
generator OUTPUT connection. Remove the pulse 
generator plug-in. 

b. Insert the digital multimeter plug-in. Turn on the 
power module. 



c. Connect a tip Jack-to-bnc cable from the DC 503A A 
TRIG LEVEL to a bnc female-to-bnc banana connector 
and connect to the digital multimeter INPUT. 



d. Adjust the DC 503A CH A LEVEL control fully 
counterclockwise. 



e. CHECK— that the digital multimeter readout in- 
dicates between —3.500 and -10.000. 



f. Adjust the DC 503A CH A LEVEL control fully 
clockwise. 



g. CHECK — that the digital multimeter readout in- 
dicates between +3.500 and +10.000. 



h. Change the DC 503A CH A connections to the CH B 
(with appropriate control settings) and repeat steps 19d 
through 19g. 



20. Check A Trigger Level Output Accuracy 
(±20 mV ±0.5% of reading). Refer to Rg. 4-5 check 
set-up and control settings in step 19 wHh the 
following exceptions: 

Function Generator 

FREQUENCY RANGE 10’ 

FREQUENCY VARIABLE 1 
FUNCTION (Sine) 

OUTPUT AMPLITUDE min (ccw) 



Verticai Rug-In 

VOLTS/DIV 50 mV 



Horizontal Rug-in 

TIME/DIV 1 f/S 
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Calibration— DC S03A 

Parformanca Chack ^ 

a. Turn off the power module. Insert the function 
generator. Turn on the power module. 



b. Connect a tip jack-to-bnc cablefrom the DC 503A A 
SHAPED OUT to the vertical plug-in INPUT. 



c. Remove the DC 503A B TRIG LEVEL connection 
(tip jack-to-bnc cable). Connect the digital multimeter 
iNPUT through the 50 0 termination to the function 
generator OUTPUT. 



d. Adjust the function generator OFFSET control for a 
displayed reading between +2.450 and +2.550 on the digi- 
tal multimeter. NOTE the reading. 



e. Move the connection from the digital multimeter 
iNPUT to the DC 503A CH A INPUT connector. 
Reconnect the DC 503A CH A TRIG LEVEL OUT to the 
multimeter. 



f. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



g. Adjust the function generator FREQUENCY 
VARiABLE control and horizontal plug-in POSITION 
control to display a single period of 10 /us on the crt. 



h. Adjust the DC 503A CH A LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 

i. CHECK— that the digital multimeter readout in- 
dicates between +0.020 and —0.020. 



j. Change the DC 503A COUPL to DC (out position). 

k. Adjust the DC 503A CH A LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 

l. CHECK— that the digital multimeter reading is 
within .030 of value noted in step 20d. 



m. Remove the DC 503A CH A TRIG LEVEL from the 
digital multimeter. Connect the function generator OUT- 
PUT to the multimeter INPUT. 



n. Adjust the function generator OFFSET control for a 
reading between -2.450 and -2.550 on the digital multimeter. 
NOTE the reading. 



o. Disconnect the cable (with 50 O termination) from 
the digital multimeter INPUT and connect to the DC 503A 
CH A INPUT. 
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Rg. 4-5. Check set-up for trigger level range (±3.5 V) and accuracy (±20 mV ±.5% of reading). 
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p. Re-connect the tip jack-to-bnc cable from the 
DC 503A CH A TRIG LEVEL output (black terminal to 
COMMON) to the digital multimeter INPUT. 

q. Adjust the DC 503A CH A LEVEL control to center 
the fain ng edge of the displayed squarewave on the center 
vertical graticule line. 

r. CHECK— that the digital multimeter readout is 
within .030 of value noted in step 20n. 



21. Check B Trigger Level Output Accuracy 
(±20 mV, ±0.5% of reading). Refer to Fig. 4-5 check 
set-up and control settings in step 20. 

a. ChangetheDC 503A FUNCTION switch to PERIOD 
B (AVGS). 



b. Move the connection from the DC 503A A SHAPED 
OUT to the B SHAPED OUT (black terminal to COM- 
MON). 



c. Move the connection from the DC 503A A TRIG 
LEVEL to the B TRIG LEVEL output (black terminal to 
COMMON). 



d. Move the coaxial cable with 50 O termination from 
the DC 503A CH A INPUT to the CH B INPUT. 



e. Adjust the DC 503ACH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 

f. Adjust the DC 503A CH B LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 

g. CHECK— that the digital multimeter readout in- 
dicates between ±0.020 and —0.020. 



h. Change the DC 503A COUPLto DC (out position). 

i. Adjust DC 503A CH B LEVEL control to center the 
falling edge of the displayed squarewave on the center 
vertical graticule line. 

j. CHECK— that the digital multimeter reading is 
within'.030 of value noted in step 20n. 
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k. Disconnect the INPUT cable from the digital mul- 
timeter and connect the function generator OUTPUT to 
the digital multimeter INPUT. 



l. Adjust the function generator OFFSET control for a 
reading between -h 2.450 V and ±2.550 V on the digital 
multimeter. NOTE the reading. 

m. Disconnect the cable (with 50 Q termination) from 
the digital multimeter INPUT and connect to the DC 503A 
CH B INPUT. 



n. Re-connect the tip jack-to-bnc cable from the 
DC 503A CH B TRIG LEVEL output (black terminal to 
COMMON) to the digital multimeter INPUT. 

o. Adjust the DC 503A CH B LEVEL control to center 
the falli ng edge of the displayed squarewave on the center 
vertical graticule line. 

p. CHECK— that the digital multimeter readout Is 
within .030 of value noted in step 211. 



REAR INTERFACE CHECKS 

22. Check CH A and CH B Rear Interface 
Frequency Range (0 Hz to ^50 MHz, DC; 10 Hz to 
^50 MHz, AC). Optional. 



NOTE 

This procedure requires the removal of the power 
moduletopcover. Coaxial cable (50 Q) interfacing is 
required between the power module and DC 503A. 
Good r.f. shielding is also required. 



WARNING 



When instruments are operated with covers remov- 
ed, DO NOT touch exposed connections or com- 
ponents. This procedure is to be completed by 
qualified technical personnel only. 

A dc, ac signal source capable of >50 MHz frequency 
with an amplitude of >20 mV rms, 56 mV p-to-p is required 
for this check. 



a. Turn off the power module. Remove the DC 503A 
from the power module. 
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b. Remove the top cover from the power module, 
exposing the interface connectors (refer to the 
Maintenance Section in the power module Instruction 
manual). 



c. Using an appropriate length 50 O coaxial cable (no 
connectors), attach one end ofthe cable center conductor 
to pin 16A ofthe DC 503A rear interface connector. Attach 
the shielded conductor (same cable end) to pin 17A ofthe 
rear interface connector. 



d. Attach the other cable end (center conductor and 
shield) to the appropriate output connections on the 
signal generator. Set generator for 56 mV p-to-p at 
50 MHz. 



e. Set the DC 503A FUNCTION switch to FRE- 
QUENCY A and the TIMING switch to 10 ms. 



f. Connect the tipjack-to-bnc cable from the DC 503A 
A SHAPED OUT (black terminal to COMMON) to the 
vertical plug-in INPUT. Disconnect the A TRIG LEVEL 
output connection. 



g. Adjust the DC 503ACH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



h. CHECK— that the DC 503A readout indicates ap- 
proximately 50.0000 (MHz) with the display MHz/yuSEC 
illuminated. 

i. Detach the coaxial cable center conductor from pin 
16A and attach to pin 17B of the DC 503A rear Interface 
connector. Detach the shielded conductor from pin 17A 
and attach to pin 16B of the interface connector. 



j. Change the DC 503A FUNCTION switch to PERIOD 
B (AVGS) and the AVGS switch to 10^ 



k. Change the DC 503A A SHAPED OUT connection 
to the B SHAPED OUT. 



l. Adjust the DC 503ACH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 

m. CHECK— that the DC 503A readout indicates ap- 
proximately 20.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



n. Remove all cables and connections. 



This completes the Performance Check. 
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ADJUSTMENT 



Introduction 

Use this Adjustment Procedure to restore the DC 503A 
to original performance requirements. This Adjustment 
Procedure need not be performed unless the instrument 
fails to meet the Performance Requirements of the 
Electrical characteristics listed in the Specification sec- 
tion, or if the Performance Check procedure cannot be 
completed satisfactorily. If the instrument has undergone 
repairs, the Adjustment Procedure is recommended. 



Satisfactory completion of all adjustment steps in this 
procedure assures that the instrument will meet the 
Performance Requirements. 



Test Equipment Required 

The test equipment (or equivalent) listed in Table4-1 is 
required for adjustment of the DC 503A. Specifications 
given for the test equipment are the minimum necessary 
for accurate adjustment. All test equipment is assumed to 
be correctly calibrated and operating within 
specifications. 



If othertest equipment is substituted, calibration set-up 
may need to be altered to meet the requirements of the 
equipment used. 



Preparation 

Access to the internal adjustments is achieved most 
easily when the DC 503A Is connected to the power 
module with a flexible plug-in extender. Remove the left 
side cover of the DC 503Ato reach the adjustments on the 
auxiliary board. Remove the right side cover to reach the 
adjustments on the main board. Refer to the Adjustment 
Locations in the pull-out pages at the rear of this manual. 



Make adjustments at an ambient temperature between 
+20° C and +25° C. 



Check Power Supplies 

Preliminary control settings: 

Power Module 

LINE SELECTOR HI 



PROCEDURE 



VARIAC 

Range switch 300 W 

AC VOLT meter 120 



Digital Multimeter 

RANGE/FUNCTION 20 DC Volts 

INPUT (pushbutton) out 



DC 503A 

FUNCTION FREQUENCY A 

TIMING 1 s 

DISPLAY ccw 

CH A LEVEL midrange 

CH B LEVEL midrange 

front panel push- out 

buttons 



1. Check the +12 V Supply Accuracy 

a. Insert the DC 503A and digital multimeter into the 
power module. 



b. Connect the power module power cord to the 
VARIAC and turn on the power module and VARIAC. 



c. Connect the test leads to digital multimeter HI and 
LO INPUTS. 



d. Connect the digital multimeter LO test lead to the 
DC 503A chassis ground. Connect the HI test lead to the 
cathode of diode CR1732, located on the DC 503A Main 
board. 



e. The digital multimeter readout must Indicate 
between 12.600 and 11.400. 



2. Check the ~12 V Supply Accuracy 

a. Connect the digital multimeter HI test lead to the 
anode of diode CR1730, located on the DC 503A Main 
board. 
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b. The digital multimeter readout must indicate 
between —11.280 and —12.720. 



3. Check the +5 V Supply Accuracy 

a. Connect the digital multimeter HI test lead to the 
cathode of diode CR1733, located on the DC 503A Main 
board. 



b. The digital multimeter readout must indicate 
between 4.700 and 5.300. 



4. Check the +2.7 V Supply Accuracy 

a. Connect the digital multimeter HI test lead to the 
emitter junction of transistors Q1032 and Q1020, located 
on the Auxiliary board. 



b. The digital multimeter must indicate a readout 
between 2.500 and 2.900. 



c. Remove all test leads. 

5. Adjust the OFFSET ADJ, R1525 (channel A). 
Refer to Fig. 4-5 check set-up and control setti ngs as 
shown in the Performance Check procedure, step 
20 . 

a. Adjust the vertical plug-in POSITION control to 
center the trace over the center graticule line. 



b. Adj ust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



c. Adjust the function generator FREQUENCY 
VARIABLE control and the horizontal plug-in POSITION 
control for a 100 kHz display with a 10 //s period. 

d. Adjust the DC 503A CH A LEVEL control to center 
the displayed squarewave falling edge on the center crt 
graticule line. 

e. ADJUST potentiometer R1525, located on the Aux- 
iliary board, until the digital multimeter readout Indicates 
between +0.010 and —0.010. 



6. Adjust the OFFSET ADJ, R1520 (channei B). 
Refer to procedure in Step 5 with exception of 
setting all controls and connectors for CH B. Adjust 
the potenfiometer R1420, located on the Main board. 



7. Adjust the Standard Timebase Accuracy, C1715 
and Optional Timebase Accuracy, Y1710 

a. Connect a coaxial cable from the WWVB Frequency 
Standard 1 MHz output signal to the DC 503A CH B 
INPUT. 



b. Set the DC 503A FUNCTION switch to PERIOD B 
(AVGS) and the AVGS switch to 10". 



c. Adjust the DC 503ACH B LEVEL control for a stable 
display readout on the DC 503A. 



d. Adjust the variable capacitor, C1715 (located onthe 
Main board) until the DC 503A readout indicates between 
999.9999 (nSEC) and 1000.0001 (nSEC) with the display 
GHz/nSEC illuminated. 



NOTE 

This sets the DC 503A oscillator within 1 part in 10\ 

It will take approximately 1 second for the display to 
up-date, 

e. For the optional timebase adjust, change the 
DC 503A AVGS switch to 10^ 



f. Adjust the DC 503A CH B LEVEL control for a stable 
display readout on the DC 503A. 



NOTE 

The Option 1 timebase adjustment is made through 
an access hole in the back of the oven time base, 
Y1710 located on the back side of the Main board. 



g. Adjust the oven timebase, Y1710 until the DC 503A 
readout indicates between 999.9998 (nSEC — with display 
GHz/nSEC illuminated) and 000.00002 ns with display 
OVERFLOW illuminated. 



NOTE 

This sets the oscillator within 2 parts in 1(f. It will 
take approximately 10 seconds for the display to up- 
date. 

h. Remove the cable connections and replace the 
DC 503A side covers. This completes the Adjustment 
Procedure. 
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MAINTENANCE 

GENERAL MAINTENANCE INFORMATION 



Static-Sensitive Components 




Static discharge can damage any semiconductor 
component in this instrument. 

This instrument contains electrical components that 
are susceptible to damage from static discharge. See 
Table 5-1 for relative susceptibility of various classes of 
semiconductors. Static voltages of 1 kV to 30 kV are 
common in unprotected environments. 



Observe the following precautions to avoid damage: 

1. Minimize handling of static-sensitive components. 



2. Transport and store static-sensitive components or 
assemblies in their original containers, on a metal rail, or 
on conductive foam. Label any package that contains 
static-sensitive assemblies or components. 



3. Discharge the static voltage from your body by 
wearing a wrist strap while handling these components. 
Servicing static-sensitive assemblies or components 
should be performed only at a static-free work station by 
qualified service personnel. 



4. Nothing capable of generating or holding a static 
charge should be allowed on the work station surface. 

5. Keep the component leads shorted together 
whenever possible. 

6. Pick up components by the body, never by the leads. 



7. Do not slide the components over any surface. 



8. Avoid handling components In areas that have a 
floor oc work surface covering capable of generating a 
static charge. 



9. Use a soldering iron that Is connected to earth 
ground. 

10. Use only special antistatic suction type or wick 
type desoldering tools. 

Table 5-1 



Relative Susceptibility to 
Static Discharge Damage 



Semiconductor Classes 

i 


Relative 

Susceptibility 

Levels' 


MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs. (Most Sensitive) 


1 


ECL 


2 


Schottky signal diodes 


3 


Schottky TTL 


4 


High-frequency bipolar transistors 


5 


JFETs 


6 


Linear microcircuits 


7 


Low-power Schottky TTL 


8 


TTL (Least Sensitive) 


9 



'Voltage equivalent for levels: 

1 = 100 to 500 V 4 = 500 V 7 = 400to 1000 V(est.) 

2 = 200 to 500 V 5 = 400 to 600 V 8 = 900 V 

3 = 250 V 6 = 600 to 800 V 9 = 1200 V 

(Voltage discharged from a 100 pF capacitor through a 
resistance of 100 ohms.) 



Cleaning 

This instrument should be cleaned as often as 
operating conditions require. Loose dust accumulated on 
the outside of the instrument can be removed with a soft 
cloth or small brush. Remove dirt that remains with a soft 
cloth dampened in a mild detergent and water solution. Do 
not use abrasive cleaners. 
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To clean the front panel use freon, isopropyl alcohol, 
or totally denatured ethyl alcohol. Do not use 
petroleum based cleansing agents. Before using any 
other type of cleaner, consult your Tektronix Service 
Center or representative. 



The best way to clean the interior is to blow off the 
accumulated dust with dry. low-velocity air (approximate- 
ly 5 Ib/in^) or use a soft brush or cloth dampened with a 
mild detergent and water solution. 

Hold the board so the cleaning residue runs away from 
the connectors. Do not scrape or use an eraser to clean the 
edge connector contacts. Abrasive cleaning can remove 
the gold plating. 




Circuit boards and components must be dry before 
applying power to prevent damage from electrical 
arcing. 

Obtaining Replacement Parts 

Electrical and mechanical parts can be obtained 
through your local Tektronix Field Office or represen- 
tative. However, it may be possible to obtain many of the 
standard electronic components from a local commercial 
source. Before purchasing or ordering a part from a 
source other than Tektronix, Inc., check the Replaceable 
Electrical Parts list for the proper value, rating, tolerance, 
and description. 



NOTE 

When selecting replacement parts, remember that 
the physical size and shape of a component may 
affect its performance in the instrument. 



Some parts are manufactured or selected by Tektronix, 
Inc., to satisfy particular requirements, or are manufac- 
tured for Tektronix, Inc., to our specifications. Most of the 
mechanical parts used in this instrument have been 
manufactured by Tektronix, Inc. To determine the 
manufacturer refer to the Replaceable Parts list and the 
Cross Reference index, Mfr. Code Number to Manufac- 
turer. 



When qrdering replacement parts from Tektronix. Inc., 
include the following information. 



1. Instrument type and option number. 

2. Instrument serial number. 

3. A description of the part (if electrical. Include 
complete circuit number). 

4. Tektronix part number. 



Soldering Techniques 

To avoid electric-shock hazard, disconnect the 
instrument from the power source before soldering. 



The reliability and accuracy of this instrument can be 
maintained only if proper soldering techniques are used 
when repairing or replacing parts. General soldering 
techniques which apply to maintenance of any precision 
electronic equipment should be used when working on 
this instrument. Use only 60/40 rosin-core, electronic 
grade solder. The choice of soldering iron is determined 
by the repair to be made. 




Several of the circuit boards in the DC 503 A are 
multilayer type boards with a conductive path 
laminated between the top and bottom board layers. 
All soldering on these boards should be done with 
extreme care to prevent breakingthe connections to 
this conductive path. Only experienced 
maintenance personnel should attempt to repair the 
Main and Auxiliary boards. Do not allow solder or 
solder flux to flow under printed circuit board 
switches. The printed circuit board is part of the 
switch contacts; intermittent switch operation can 
occur if the contacts are contaminated. 



When soldering on circuit boards or small wiring, use 
only a 16 W, pencil type soldering iron. A higher wattage 
soldering iron can cause the etched circuit wiring to 
separate from the board base material and melt the 
insulation from small wiring. Always keep the soldering 
iron ti p properly tinned to ensure the best head transfer to 
the solder joint. Apply only enough heat to remove the 
component or to make a good solder joi nt. T o protect heat 
sensitive components, hold the component lead with a 
pair of long-nose pliers between the component body and 
the solder joint. Use a solder removing wick to remove 
excess solder from connections or to clean circuit board 
pads. 
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Semiconductors 

When replacing transistors requiring silicone grease 
for heat transfer, replace the silicone grease as necessary. 



WARNING 



Handle silicone grease with care. Avoid getting the 
silicone grease in your eyes. Wash hands thoroughly 
after use. 



To remove socket mounted In-line Integrated circuits 
use an extracting tool. This tool Is available from 
Tektronix, Inc.; order Tektronix Part Number 003-061 9-00. 
if an extracting tool is not available, use care to avoid 
damaging the pins. Pull slowly and evenly on both ends of 
the integrated circuit. Try to avoid disengaging one end 
before the other end. 



interconnecting Pins 

Several methods of Interconnection, Including square 
pin and circuit board pin and ferrule are usedtoelectrlcal- 
ly connect the circuit boards with other boards and 
components. 



Several types of mating connectors are used for these 
Interconnecting pins. If the mating connector is mounted 
on a ptug-on circuit board, special sockets are soldered 
into the board. If the mating connector is on the end of a 
lead, an end-lead pin connector is used. This connector 
mates with the interconnecting pin. The following infor- 
mation provides the removal and replacement procedure 
for the various interconnecting methods. 



Square Pin Assemblies 

See Fig. 5-1. These pi ns areof various lengths. They are 
attached to each other with a plastic strip. To remove them 
simply unsolder from the circuit board. 



Circuit Board Pins and Ferrules 

See Fig. 5-2. A circuit board pin replacement kit 
(including necessary tools, instructions, and replacement 
pins with attached ferrules) Is available from Tektronix, 
Inc.; order Tektronix Part Number 040-0542-00. Replacing 
circuit board pins on multilayer boards is not recommend- 
ed. (The multilayer boards in this instrument are listed 
under Soldering Techniques In this section.) 



To replace a damaged pin, first disconnect any pin 
connectors. Then unsolder the damaged pin and pull it 
from the board with a pair of pliers, leaving the ferrule in 
the circuit board, if possible. If the ferrule remains in the 
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circuit board, remove the spare ferrule from the replace- 
ment pin and press the new pin into the hole In the circuit 
board. If the ferrule is removed with the damaged pin, 
clean out the hole using a solder removing wick and a 
scribe. Then press the replacement pin, with attached 
spare ferrule. Into the circuit board. 




2971-08 

Rg. 5-1. Typical square pin assembly. 
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Position the replacement pin in the same manner as the 
original. Solder the pin to the circuit board on each side of 
the board. If the original pin was bent at an angle to mate 
with a connector, carefully bend the new pin to the same 
angle. Replace the pin connector. 



Dual Entry Circuit Board Pin Sockets 

The pin sockets on the circuit boards are soldered to 
the back of the board. See Fig. 5-3. To remove or replace 
one of these sockets, first unsolder the pin (use a vacuum- 
type desoldering tool to remove excess solder). Then 
straighten the tabs on the socket and remove the socket 
from the board. 




2971-10 

Fig. S-A Bottom entry circuit board pin socket. 




scribe between the connector and the holder and prying 
the connector from the holder. Clamp the replacement 
connector to the wire. Reinstall the connector in the 
holder. 




If the Individual end lead pin connectors are removed 
from the plastic holder, note the order of the individual 
wires for correct replacement in the holder. For proper 
replacement see Fig. 5-5. 



Rg. 5-3. Dual entry circuit board pin socket. 



Place the new socket In the circuit board hole and press 
the tabs down against the board. Solder the tabs of the 
socket to the circuit board. Be careful not to get solder 
inside the socket. 



NOTE 

The spring tension of the pin sockets ensure a good 
connection between the circuit board and the pin. 
This spring tension can be destroyed by using the 
pin sockets as a connecting point for spring ioaded 
probe tips, alligator clips, etc. 



Bottom Entry Circuit Board Pin Sockets 

To remove or replace these sockets unsolder the pins 
from the circuit board. Use a vacuum or other type 
desoldering tool to remove excess solder. Use caution to 
prevent solder from entering the connector. See Fig. 5-4. 



Muitipin Connectors 

The pin connectors used to connect the wires to the 
interconnecting pins are clamped to the ends of the wires. 
To replace damaged multi pin connectors, remove the old 
pin connector from the holder. Do this by Inserting a 




Rg. 5-5. Orientation and disassembly of muitipin connectors. 
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Circuit Board Removal 

Remove the two screws and two fasteners attachi ng the 
rear of the plug-in frame. See Fig, 5-6. The bottom 
fasteners require a 3/16 inch wrench. Remove the front 
panel knob connected to the Dl SPLAY. Unsol der the wires 
to the front panel connectors. Disconnect all plugs to front 
panel connections. Remove the four screws as shown in 
Fig. 5-7, Remove both circuit boards by sliding backwards 
and out. To separate the two circuit boards, remove the 
four screws attaching the Auxiliary board to the Main 
board. When separating or replacing these boards, use 
care to avoid bending the interconnecting pins. 




Remove these screws to remove boards from frame, 

2971-12 




Remove these screws and fasteners to remove back of 
frame. The bottom fasteners require a 3/16" wrench. 

2971-11 



Fig. 5-fl. Pushbutton switch removal. 



Fig. 5-6, Rear frame removal. 

Switch Maintenance 

After separating the two boards, the front panel lever 
switches may be removed by removing the three screws 
attaching each lever switch to the circuit board. Use care 
when removing or assembling the lever switches to the 
circuit boards to prevent bending the contact fingers. 
When reassembling, carefully align the screw holes on the 
switch cover with the board. Place the switch cover onthe 
board in the proper position before inserting the screws. 
To remove the front panel pushbutton switches, refer to 
Fig. 5-8. 



To clean the board and switch contacts, use a 
lubricated contact cleaner such as, No Noise Contact 
Restorer'. 



Front Panel Latch Removal 

To replace the latch, remove the screw under the pull 
tab. Pry up the pull lab bar from the latch assembly. 



^Electronic Chemical Corporation, 613 Communipaw Avenue, 
Jersey City, NJ. 07304 



Fig. 5-7, Circuit board removal. 




extension shafts. 



To remove switches bend the plastic tab back and raise 
the rear of the switch clear of the tab, 
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REAR INTERFACE INFORMATION 



FUNCTIONS AVAILABLE AT REAR 
CONNECTOR 

A slot exists between pins 21 and 22 on the rear 
connector. Insert a barrier in the corresponding position 
of the power module jack to prevent noncompatible plug- 
ins from being used in that compartment. Consult the 
power module manual for further information. Signal 
outputs for other specialized connections may be made to 
the rear interface connectors as shown in Fig. 5-9. 
Wavefol^m timing is shown in Fig. 5-10. A description of 
these connections follows. 



Decimal Point Scanned Output 27B 

This contact goes high and remains high for one scan 
clock period. This indicates a decimal point to the right of 
the active digit. This output will drive two TTL loads. 



Remote Start 26B 

This connection duplicates the front panel 
START/STOP button. When this connection is low and the 
DC 503A Is In TOTALIZE A or TIME MANUAL modes, the 
counter counts. When this line goes high counting stops. 
The external device pullingthisllnelow must sink 1.6 mA. 



Scan Clock Out 24B 

This connection provides a 2 to 2.5 kHz squarewave. A 
different front panel digit is displayed on each falling edge 
of the waveform. The display scans from time slot 1, the 
most significant digit, to time slot 8, the least significant 
digit, and then repeats. The corresponding bed informa- 
tion transfers to the output at each falli ng edge of the scan 
clock. Data should be transferred to an external memory 
on the following positive going edge. This allows for 
propagation delays and ensures that bed, time slot and 
decimal point information have time to settle. This output 
will drive two TTL loads. 



Overtlow Out 23B 

This line goes high when the counter overflows. It is 
capable of driving two TTL loads. 



Channel A Level Out 22A 

The voltage at this connection follows the channel A 
front panel trigger LEVEL control. The source impedance 
is 1 kO and the signal level is between ±3.5V. 



Channel B Level Out 22B 

The voltage at this connection follows the channel B 
front panel trigger LEVEL control. The source impedance 
is 1 kfi and the signal level is between ±3.5 V. 



Bed Outputs: Bed (1), 19A; Bed (2), 21 B; Bed (4), 
20A; Bed (8), 20B 

These connections output the bed information. The 
positive pulses are 1 scan clock period in length for each 
given digit. Each line can drive two TTL loads. 



Data Good (Latch) Output 19B 

This line is high when data is transferring from a count 
chain into the latches. Do not acquire data through the 
rear interface connector when this pin is high. This output 
will drive two TTL loads. 



Channel A Input 16A 

This is the channel A input connection when the front 
panel CH A SOURCE switch is in the INT position. This 
Input is terminated in 50 O, with a maximum input of 4 V 
peak or 8 V peak-to-peak. 



Channel A Input Ground 17A 

This terminal Is the ground return for the rear i nterface 
channel A input. 

Channel B Input 17B 

This is the channel B input connection when the front 
panel CH A SOURCE switch is in the INT position. This 
input is terminated In 50 O, with a maximum Input of 4 V 
peak or 8 V peak-to-peak. 



Channel B Input Ground 16B 

This terminal is the ground return for the rear interface 
channel B input. 

Reference 10 MHz Out 15B 

This is the buffered output of the counter time base. 
This output Is capable of driving two TTL loads. 



Ground (Clock) 15A 

This is the ground return for the clock input-output 
signals (21A, 15B, 14A). 
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Reset In/Out 26 A 

This line goes low when the counters are reset. This line 
also goes low when the front panel RESET button is 
pressed. It can be pulsed low through the rear interface 
connector. The device pulling this line to ground must be 
capable of sinking 5 mA. 



Time Slot 1 (TS1) 25A 

This line is high during the time the most significant 
digit is scanned. It goes high on the falling edge of the scan 
clock and returns low on the next falling edge of the scan 
clock. This output is capable of driving two TTL loads. 



TTL aock Input 21 A 

This input is a single low power Schottky TTL load. The 
circuitry driving this input must source 20 /iA for a high 
input and sink 0.36 mA when driving low. An external time 
base, meeting the above requirements, can be connected 
tothisterminal.Thegroundreturnforthisinputispin15A. 



External 10 MHz Clock Input 14A 

This input is ac coupled with an input impedance of 
approximately 1 kQ. Any signal from about 500 mV rms to 
about 3 V rms is sufficient. Use pin 15A as ground return 
for this input. 
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OPTIONS 



Your instrument may be equipped with one or more instrument options or optional accessories. A brief description of 
each instrument option is given below. For further information on instrument options or optional accessories, see your 
Tektronix Catalog or contact your Tektronix Field Office. If additional options are made available for this instrument, they 
may be described in a Change Information insert at the back of this manual or in this section. 



OPTION 01 

Replaces the standard 10 MHz oscillator with a self contained, proportional temperature controlle^ven oscillator 
for increased accuracy and stability. Information relative to Option 01 can be found on schematic , and in the 

Specification. Calibration, and Theory of Operation sections. ^ 
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REPLACEABLE 
ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 
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Replacement parts are available from or through your local 
Tektronix. Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant. when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen- 
tative will contact you concerning any change in part number. 

Change Information, if any, is located at the rear of this 
manual. 



LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Y 1 . 1 . 



COMPONENT NUMBER (column one of the 
Electrical Parts List) 



A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering n>ethod 
and typical expansions are illustrated by the following; 



Example a. 

A23R1234 
Assembly number 



component number 




Circuit number 



Read: Resistor 1234 of Assembly 23 



Example b. 

A23A2R1234 



component number 
A23 A2 R1234 



Assembly 

number 



Subassembly 

number 



\ Circuit 
\number 



Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies In numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 



TEKTRONIX PART NO. (column two of the 
Electrical Parte Uet) 

Indicates part number to be used when ordering replace- 
ment part from Tektronix. 



SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts Ust) 

Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 



NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 



MFR. CODE (column six of the Electrical Parts 
Ust) 

Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 



MFR. PART NUMBER (column seven of the 
Electrical Parts Ust) 



Read: Resistor 1234 of SubassemMy 2 of Assembly 23 



Indicates actual manufacturers part number. 



R«ptoCMbi« ElMtrlcal Parts— DC 503A 



CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code 


Manufacturer 


Address 


01121 


ALLEN-BRADLEY COMPANY 


1201 2ND STREET SOUTH 


01295 


TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 


P 0 BOX 5012, 13500 N CENTRAL 




GROUP 


EXPRESSWAY 


02735 


RCA CORPORATION, SOLID STATE DIVISION 


ROUTE 202 


03508 


GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 






PRODUCTS DEPARTMENT 


ELECTRONICS PARK 


04222 


AVX CERAMICS, DIVISION OF AVX CORP. 


P 0 BOX 867, 19TH AVE. SOUTH 


04713 


MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 


5005 E MCDOWELL RD,PO BOX 20923 


07263 


FAIRCHILD SEMICONDUCTOR, A DIV. OF 






FAIRCHILD CAMERA AND INSTRUMENT CORP. 


464 ELLIS STREET 


12697 


CLAROSTAT MFG. CO., INC. 


LOWER WASHINGTON STREET 


13511 


AMPHENOL CARDRE DIV., BUNKER RAMO CORP. 




14433 


ITT SEMICONDUCTORS 


3301 ELECTRONICS WAY 
P 0 BOX 3049 


22526 


BERG ELECTRONICS, INC. 


YOUK EXPRESSWAY 


24546 


CORNING GLASS WORKS, ELECTRONIC 






COMPONENTS DIVISION 


550 HIGH STREET 


27014 


NATIONAL SEMICONDUCTOR CORP. 


2900 SEMICONDUCTOR DR. 


33096 


COLORADO CRYSTAL CORPORATION 


2303 W 8TH STREET 


34649 


INTEL CORP. 


3065 BOWERS AVE. 


55210 


GETTIG ENG. AND MFG. COMPANY 


PO BOX 85, OFF ROUTE 45 


55680 


NICHICON/ AMERICA/ CORP . 


6435 N PROESEL AVENUE 


56289 


SPRAGUE ELECTRIC CO. 


87 MARSHALL ST. 


59660 


TUSONIX INC. 


2155 N FORBES BLVD 


71279 


CAMBRIDGE THERMIONIC CORP. 


445 CONCORD AVE. 


71400 


BUSSMAN MFG., DIVISION OF MCGRAW- 






EDISON CO. 


2536 W. UNIVERSITY ST. 


72982 


ERIE TECHNOLOGICAL PRODUCTS, INC. 


644 W. 12TH ST. 


73138 


BECKMAN INSTRUMENTS, INC., HELIPOT DIV, 


2500 HARBOR BLVD. 


74970 


JOHNSON, E. F., CO. 


299 lOTH AVE. S. W. 


80009 


TEKTRONIX, INC. 


P 0 BOX 500 


90201 


MALLORY CAPACITOR CO., DIV. OF 


3029 E. WASHINGTON STREET 




P. R. MALLORY AND CO., INC. 


P. 0. BOX 372 


91637 


DALE ELECTRONICS, INC. 


P. 0. BOX 609 


95348 


GORDOS CORPORATION 


250 GLENWOOD AVENUE 
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City, State. Zip 

MILWAUKEE, WI 53204 

DALLAS, TX 75222 
SOMERVILLE, NY 08876 

SYRACUSE, NY 13201 
MYRTLE BEACH, SC 29577 
PHOENIX, AZ 85036 

MOUNTAIN VIEW, CA 94042 
DOVER, NH 03820 
LOS GATOS, CA 95030 

WEST PALM BEACH, FL 33402 
NEW CUMBERLAND , PA 17070 

BRADFORD, PA 16701 
SANTA CLARA, CA 95051 
LOVELAND, CO 80537 
SANTA CLARA, CA 95051 
SPRING MILLS, PA 16875 
CHICAGO, IL 60645 
NORTH ADAMS, MA 01247 
TUCSON, AZ 85705 
CAMBRIDGE, MA 02138 

ST. LOUIS, MO 63107 
ERIE, PA 16512 
FULLERTON, CA 92634 
WASECA, MN 56093 
BEAVERTON, OR 97077 

INDIANAPOLIS, IN 46206 
COLUMBUS, NE 68601 
BLOOMFIELD, NJ 07003 
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Replaceable Electrical Parte— DC 503A 



Tektronix Serial/Model No. 
Component No. Part No. Eft Dscont 



Name & Description 



Mfr 

Code Mfr Part Number 





AlO 


670-6556-00 




A12 


670-6557-00 




A14 


670-6558-00 




A14 


670-6559-00 



CKT BOARD ASSY: DISPLAY 
CRT BOARD ASSY: AUXILIARY 
CKT BOARD ASSY: MAIN 
CKT BOARD ASSY: MAIN 
(OPTION 1 ONLY) 



80009 670-6556-00 
80009 670-6557-00 
80009 670-6558-00 
80009 670-6559-00 





AlO 


— 




AlOCRlOll 


156-1036-00 




A10CR1012 


150-1036-00 




AlOCRlllt 


150-1036-00 




A10CR1211 


150-1036-00 




AIOCR1215 


150-1036-00 


f 


A10CR13U 


150-1036-00 


I 


A10DS1002 


150-1011-02 


L- 


A10DS1005 


150-1011-02 




A10DS1102 


150-1011-02 




A10DS1105 


150-1011-02 




A10DS1202 


150-1011-02 




A10DS1205 


150-1011-02 




A10DS1302 


150-1011-02 


[ 


A10DS1305 


150-1011-02 


I 


A10J1012 


131-1857-00 


I 


AlOJllOl 


131-1857-00 




A10J1102 


131-1857-00 


i 


A10R1009 


315-0471-00 


\ 


AlORlOll 


315-0471-00 




' A10R1012 


315-0471-00 



CKT BOARD ASSY: DISPLAY 

MICROCIRCUIT, DI: PROGRAMMABLE INTERVAL TIME 

LAMP , LED : RED , 3 . OV*, 40MA 

LAMP , LED : RED , 3 . OV , 40MA 

LAMP , LED : RED , 3 . OV , 40MA 

LAMP,LED:RED,3.0V,40MA 

LAMP ,LED: RED, 3 . 0V,40MA 
LAMP, LED RD0UT:RED,7 SEG,1.0 DIGIT 
LAMP, LED RD0UT:RED,7 SEG,1.0 DIGIT 
LAMP, LED RD0UT:RED,7 SEG,1.0 DIGIT 
LAMP, LED RD0UT:RED,7 SEG,1.0 DIGIT 
LAMP, LED RD0UT:RED,7 SEG,1.0 DIGIT 

LAMP, LED RD0UT:RED,7 SEG.l.O DIGIT 
LAMP, LED RD0UT:RED,7 SEG.l.O DIGIT 
LAMP, LED RD0UT:RED,7 SEG,1.0 DIGIT 
TERM. SET, PIN: 36/0.025 SQ PIN, ON O.l CTRS 
TERM. SET, PIN: 36/0.025 SQ PIN, ON 0.1 CTRS 
TERM. SET, PIN: 36/0.025 SQ PIN, ON 0.1 CTRS 

RES.,FXD,CMPSN:470 OHM,5%,0.25W 
RES. ,FXD,CMPSN:470 OHM,5X,0.25W 
RES.,FXD,CMPSN:470 OHM,5Z,0.25W 



34649 

01295 

01295 

01295 

01295 

01295 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

22526 

22526 

22526 

01121 

01121 

01121 



D8253-5 
TIL 209A 
TIL 209A 
TIL 209A 
TIL 209A 

TIL 209A 
150-1011-02 
150-1011-02 
150-1011-02 
150-1011-02 
150-1011-02 

150-1011-02 

150-1011-02 

150-1011-02 

65500136 

65500136 

65500136 

CB4715 

CB4715 

CB4715 



L 



\ 






L_ 



' I 



A12 




A12C1030 


281-0773-00 


A12C1035 


281-0773-00 


A12C1120 


281-0775-00 


A12C1130 


281-0775-00 


A12C1200 


281-0775-00 


A12C1202 


281-0775-00 


A12C1220 


281-0775-00 


A12C1230 


281-0775-00 


A12C1231 


290-0782-00 


A12C1232 


290-0782-00 


A12C1310 


281-0775-00 


A12C1311 


281-0775-00 


A12C1330 


281-0775-00 


A12C1400 


281-0775-00 


A12C1420 


281-0775-00 


A12C1430 


281-0775-00 


A12C1510 


281-0775-00 


A12C1519 


281-0775-00 


A12C1520 


281-0775-00 


A12C1522 


281-0785-00 


A12C1523 


281-0775-00 


A12C1530 


281-0775-00 


A12C1532 


281-0775-00 


A12C1533 


290-0804-00 



CKT BOARD ASSY: AUXILIARY 
CAP.,FXD,CER DI:0.01UF,10Z,100V 
CAP.,FXD,CER DI:0.01UF,10Z,100V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.1UF,202,50V 

CAP.,FXD,CER D1:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.10F,20Z,50V 
CAP.,FXD,ELCTLT;4.7UF,+75-10Z,35V 
CAP. ,FXD,ELCTLT:4.70F,+75-10Z,35V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 

CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.10F,20Z,50V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.10F,20Z,50V 
CAP.jFXD.CER DI:0.1UF,20Z,50V 

CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP. ,FXD,CER DI:68PF,10Z,100V 
CAP.,FXD,CER DI:0.1UF,20Z,50V 
CAP.,FXO,CER 01:0. 1UF.20Z, 50V 
CAP,,PXD,CER DI:0.10F,20Z,50V 

CAP . , FXD , ELCTLT : lOUF , +50- 1 OZ , 25V 



04222 GC70-1CI03K 

04222 GC70-1C103K 

72982 8005D9AABZ5U104M 

72982 8005D9AABZ5U104M 

72982 800509AABZ5U104M 

72982 8005D9AABZ5U104M 

72982 8005D9AABZ5D104M 

72982 8005D9AABZ5U104M 

55680 35ULA4R7V-T 
55680 35ULA4R7V-T 
72982 8005D9AABZ5U104M 

72982 8005D9AABZ5UI04H 
72982 8005D9AABZ5U104M 

72982 8005D9AABZ5U104N 

72982 8005D9AABZ5U104M 

72982 8005D9AABZ5U104M 

72982 8005D9AABZ5D104M 

72982 8005D9AABZ5U104M 

72982 8005D9AABZ5U104M 

72982 8035D2AAOC0G680K 

72982 8005D9AABZ5UI04H 
72982 8005D9AABZ5U104M 

72982 8005D9AABZ5U104M 

55680 25ULA10V-T 



i 
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R«placMbl« ElMtrical Parts— DC SOSA 



Component No. 


Tektronix 
Part No. 


Serial /Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A12C1600 


281-0775-00 






CAP.,FXD,CER DI:0.1UF,20X,50V 


72982 


8003D9AABZ3U104M 


A12C1622 


281-0775-00 






CAP.,FXD,CER DI:0.1UF,20X,50V 


72982 


8005D9AABZ5U104M 


A12C1629 


281-0775-00 






CAP.,FXD,CER DI:0.1UF,20Z,50V 


72982 


8003D9AABZ3U104M 


A12C1630 


281-0775-00 






CAP.,FXD,CER DI:0.1UF,202,50V 


72982 


8005D9AABZ5U104M 


A12C1631 


281-0775-00 






CAP.,FXD,CER DI:0.10F,20X,50V 


72982 


8005D9AABZ5U104M 


A12C1632 


290-0804-00 






CAP . , FXD , ELCTLT : 1 OUF , +50- 1 OX , 25 V 


55680 


25ULA10V-T 


A12C1720 


283-0359-00 






CAP.,FXD,CER DIzlOOOPF, 102,200V 


72982 


8131N203C0G0102K 


A12C1730 


281-0622-00 






CAP.,FXD,CER DI:47PF,12,500V 


59660 


308-000C0G0470F 


A12C1731 


281-0716-00 






CAP.,FXD,CER DI:13.8PF,1X,500V 


59660 


374-014C0G01389F 


A12C1733 


281-0775-00 






CAP.,FXD,CER 01:0. 1UF,20X, 50V 


72982 


8005D9AABZ5U104M 


A12C1830 


283-0057-00 






CAP.,FXD,CER DI:0.1UF,+80-20X,200V 


56289 


274C10 


A12CR1021 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4152R 


A12CR1210 


152-0066-00 






SEMICOND DEVICE:SILICON,400V,750MA 


14433 


LG4016 


A12CR1220 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4152R 


A12CR1222 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4152R 


A12CR1430 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4132R 


A12CR1620 


152-0141-02 






SEMICOND DEVICE:SILICON,30V,150MA 


01295 


1N4132R 


A12CR1621 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4132R 


A12CR1630 


152-0141-02 






SEMICOND DEVICE:SILICON,30V,150MA 


01295 


1N4132R 


A12CR1720 


152-0246-00 






SEMICOND DEVICE:SW,SI,40V,200MA 


03508 


DE140 


A12CR1721 


152-0246-00 






SEMICOND DEVICE :SW, SI, 40V, 200MA 


03508 


DE140 


A12J1020 


131-1425-00 






CONTACT SET,ELE:R ANGLE ,0. 150*' L,STR OF 36 


22526 


65521-136 


A12J1519 


131-0608-00 






TERMINAL, PIN:0. 365 L X 0.025 PH BRZ GOLD 


22526 


47357 




— 






(QTY 2) 






A12J1530 


131-0608-00 






TERMINAL, PIN:0. 365 L X 0.025 PH BRZ GOLD 


22526 


47357 










(QTY 2) 






A12J1630 


131-0608-00 






TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 


22526 


47357 




— 






■ (QTY 3) 






A12J1730 


131-0608-00 






TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 


22526 


47357 




— 






(QTY 2) 






A12L1530 


120-0382-00 






XFMR, TOROID: 14 TURNS, SINGLE 


80009 


120-0382-00 


A12L1630 


120-0382-00 






XFMR, TOROID: 14 TURNS, SINGLE 


80009 


120-0382-00 


A12P1430 


131-1934-00 






TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 


22526 


65539-001 


A12P1520 


131-1934-00 






TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 


22526 


65539-001 


A12P1521 


131-1934-00 






TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 


22526 


65539-001 


A12P1601 


131-1934-00 






TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 


22526 


65539-001 


A12P1630 


131-1934-00 






TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 


22526 


65539-001 


A12Q1020 


151-0462-00 






TRANSISTOR : SILICON , PNP 


04713 


T1P30C 


A12Q1030 


151-0342-00 






TRANSISTOR: SILICON , PNP 


07263 


S035928 


A12Q1032 


151-0341-00 






TRANS ISTOR : S ILICON , NPN 


07263 


S040065 


A12Q1132 


151-0220-00 






TRANSISTOR : SILICON , PNP 


07263 


S036228 


A12Q1133 


151-0220-00 






TRANSISTOR: SILICON , PNP 


07263 


S036228 


A12Q1134 


151-0220-00 






TRANSISTOR: SILICON , PNP 


07263 


S036228 


A12Q1300 


151-0220-00 






TRANSISTOR: SILICON , PNP 


07263 


S036228 


A12Q1320 


151-0220-00 






TRANSISTOR: SILICON, PNP 


07263 


S036228 


A12Q1321 


151-0220-00 






TRANSISTOR: SILICON , PNP 


07263 


S036228 


A12Q1330 


151-0220-00 






TRANSISTOR: SILICON , PNP 


07263 


S036228 


A12Q1331 


151-0220-00 






TRANSISTOR: SILICON, PNP 


07263 


S036228 


A12Q1420 


151-0220-00 






TRANSISTOR : SILICON , PNP 


07263 


S036228 


A12Q1530 


151-0220-00 






TRANSISTOR: SILICON, PNP 


07263 


S036228 


A12Q1620 


151-0427-00 






TRANS ISTOR : S ILICON , NPN 


80009 


151-0427-00 


A12Q1630. 


151-1117-00 






TRANSISTOR: FE DUAL,N-CHANNEL, SI 


80009 


151-1117-00 


A12R510 


315-0470-00 






RES.,FXD,CMPSN:47 OHM,52,0.25W 


01121 


CB4705 


A12R1021 


307-0695-00 






RES NTWK,FXD FI:9,150 OHM, 22,0. 2W EACH 


01121 


210A151 


A12R1024 


315-0511-00 






RES.,FXD,CMPSN:510 OHM, 52,0. 25W 


01121 


CB5115 


A12R1031 


315-0241-00 






RES.,FXD,CMPSN:240 OHM,52,0.25W 


01121 


CB2415 


A12R1032 


315-0751-00 






RES.,FXD,CMPSN:750 OHM,52,0.25W 


01121 


CB7515 
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Replaceable Electrical Parte — DC SOSA 



Tektronix Serial/Model No. Mfr 



Component No. 


Part No. 


Eft Dscont 


Name & Description 


Code 


Mfr Part Number 


A12R1033 


315-0361-00 




RES. ,FXD,CMPSN:360 OHM,5X,0.25W 


01121 


CB3615 


A12R1035 


315-0681-00 




RES.,FXD,CMPSN:680 OHM,5X,0.25W 


01121 


CB6815 


A12R1036 


315-0362-00 




RES.,FXD,CMPSN:3.6K OHM,5Z,0.25W 


01121 


CB3625 


A12R1037 


315-0132-00 




RES. ,FXD,CMPSN:1.3K OHM,5X,0.25W 


01121 


CB1325 


A12R1038 


315-0680-00 




RES.,FXD,CMPSN:68 0HM,5X,0.25W 


01121 


CB6805 


A12R1130 


315-0151-00 




RES. ,FXD,CMPSN:150 0HM,5Z,0.25W 


01121 


CB1515 


A12R1131 


315-0103-00 




RES. ,FXD,CMPSN;10K OHM,5Z,0.25W 


01121 


CB1035 


A12R1132 


315-0103-00 




RES.,FXD,CMPSN:10K OHM,5X,0.25W 


01121 


CB1035 


A12R1133 


315-0103-00 




RES.,FXD,CMPSN:10K OHM,5Z,0.25W 


01121 


CB1035 


A12R1134 


315-0103-00 




RES. ,FXD,CMPSN:10K OHM,5X,0.25W 


01121 


CB1035 


A12R1138 


315-0301-00 




RES.,FXD,CMPSN:300 OHM,5X,0.25W 


01121 


CB3015 


A12R1200 


315-0121-00 




RES. ,FXD,CMPSN:120 OHM,5X,0.25W 


01121 


CB1215 


A12R1210 


315-0751-00 




RES.,FXD,CMPSN:750 0HM,5X,0.25W 


01121 


CB7515 


A12R1211 


315-0162-00 




RES. ,FXD,CMPSN:1.6K OHM,5X,0.25W 


01121 


CB1625 


A12R1215 


315-0302-00 




RES.,FXD,CMPSN:3K OHM,5%,0.25W 


01121 


CB3025 


A12R1220 


307-0695-00 




RES NTWK.FXD FI:9,150 0HM,2X,0.2W EACH 


01121 


210A151 


A12R1230 


315-0750-00 




RES.,FXD,CMPSN;75 0HM,5X,0.25W 


01121 


CB7505 


A12R1231 


315-0331-00 




RES.,FXD,CMPSN:330 OHM,5X,0.25W 


01121 


CB3315 


A12R1300 


315-0750-00 




RES.,FXD,CMPSN:75 OHM,5Z,0.25W 


01121 


CB7505 


A12R1301 


315-0301-00 




RES.,FXD,CMPSN:300 OHM,5X,0.25W 


01121 


CB3015 


A12R1302 


315-0751-00 




RES.,FXD,CMPSN:750 OHM,5X,0.25W 


01121 


CB7515 


A12R1303 


315-0162-00 




RES.,FXD,CMPSN:1.6K OHM,5X,0.25W 


01121 


CB1625 


A12R1304 


315-0102-00 




RES.,FXD,CMPSN:1K OHM,5Z,0.25W 


01121 


CB1025 


A12R1310 


307-0695-00 




RES NTWK,FXD FI:9,150 OHM,2Z,0.2W EACH 


01121 


210A151 


A12R1312 


315-0101-00 




RES.,FXD,CMPSN:100 OHM,5Z,0.25W 


01121 


CB1015 


A12R1331 


315-0472-00 




RES. ,FXD,CMPSN:4.7K 0HM,5Z,0.25W 


01121 


CB4725 


A12R1332 


315-0472-00 




RES.,FXD,CMPSN:4.7K 0HM,5Z,0.25W 


01121 


CB4725 


A12R1333 


315-0472-00 




RES. ,FXD,CMPSN:4.7K 0HM,5Z,0.25W 


01121 


CB4725 


A12R1334 


315-0472-00 




RES. ,FXD,CMPSN:4.7K OHM,5Z,0.25W 


01121 


CB4725 


A12R1336 


315-0151-00 




RES. ,FXD,CMPSN:150 0HM,5Z,0.25W 


01121 


CB1515 


A12R1420 


307-0695-00 




RES NTWK,FXD FI:9,150 OHM,2Z,0.2W EACH 


01121 


210A151 


A12R1430 


315-0510-00 




RES. ,FXD,CMPSN:51 OHM,5Z,0.25W 


01121 


CBS 105 


A12R1431 


315-0820-00 




RES. ,FXD,CHPSN:82 OHM,5Z,0.25W 


01121 


CB8205 


A12R1520 


315-0820-00 




RES. ,FXD,CMPSN:82 OHM,5Z,0.25W 


01121 


CB8205 


A12R1521 


315-0510-00 




RES.,FXD,CMPSN:51 OHM,5Z,0.25W 


01121 


CB5105 


A12R1523 


315-0561-00 




RES. ,FXD,CMPSN:560 OHM,5Z,0.25W 


01121 


CB5615 


A12R1524 


315-0101-00 




RES.,FXD,CMPSN:100 OHM,5Z,0.25W 


01121 


CB1015 


A12R1525 


311-1559-00 




RES. ,VAR,NONWIR:10K OHM,20Z,0.50W 


73138 


91-81-0 


A12R1530 


315-0121-00 




RES.,FXD,CMPSN:120 0HM,5Z,0.25W 


01121 


CB1215 


A12R1531 


31 5-056 1-rOO 




RES.,FXD,CMPSN:560 OHM,5Z,0.25W 


01121 


CB5615 


A12R1532 


315-0561-00 




RES.,FXD,CMPSN:560 OHM,5Z,0.25W 


01121 


CB5615 


A12R1533 


315-0561-00 




RES.,FXD,CMPSN:560 OHM,5Z,0.25W 


01121 


CB5615 


A12R1534 


315-0122-00 




RES.,FXD,CMPSN:1.2K OHM,5Z,0.25W 


01121 


CB1225 


A12R1535 


315-0122-00 




RES.,FXD,CMPSN:1.2K OHM,5Z,0.25W 


01121 


CB1225 


A12R1536 


315-0561-00 




RES. ,FXD,CMPSN:560 0HM,5Z,0.25W 


01121 


CB5615 


A12R1537 


315-0561-00 




RES. ,FXD,CMPSN:560 OHM,5Z,0.25W 


01121 


CB5615 


A12R1538 


315-0221-00 




RES. ,FXD,CMPSN:220 OHM,5Z,0.25W 


01121 


CB2215 


A12R1539 


315-0221-00 




RES. ,FXD,CMPSN:220 OHM,5Z,0.25W 


01121 


CB2215 


A12R1610 


307-1096-00 




RES NTWK,FXD.FI:7,2 0HM,2Z,1W 


91637 


MSP08A01202G 


A12R1620 


315-0102-00 




RES. ,FXD,CMPSN:1K 0HM,5Z,0.25W 


01121 


CB1025 


A12R1621 


315-0302-00 




RES. ,FXD,CMPSN:3K 0HM,5Z,0.25W 


01121 


CB3025 


A12R1622 


321-0414-00 




RES. ,FXD, FILM: 200K OHM, 1Z,0. 125W 


91637 


MFF1816G20002F 


A12R1623 


315-0474-00 


XB020320 


RES. ,FXD,CMPSN:470K OHM,5Z,0.25W 


01121 


CB4745 


A12R1624 


321-0201-00 


BOlOlOO B020319 


RES. ,FXD, FILM: 1.21K OHM,1Z,0.125W 


91637 


MFF1816G12100F 


A12R1624 


321-0222-00 


B020320 


RES., FXD, FILM: 2K OHM, IZ ,0. 125W 


91637 


MFF1816G20000F 


A12R1625 


315-0472-00 




RES.,FXD,CMPSN:4.7K 0HM,5Z,0.25W 


01121 


CB4725 


A12R1626 


315-0472-00 




RES.,FXD,CMPSN:4.7K 0HM,5Z,0.25W 


01121 


CB4725 
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Replaceable Electrical Parte— DC 503A 



Component No, 

A12R1627 

A12R1628 

A12R1629 

A12R1630 

A12R1631 

A12R1632 

A12R1633 

A12R1634 

A12R1635 

A12R1636 

A12R1637 

A12R1710 

A12R1720 

A12R1730 

A12R1731 

A12R1734 

A12S1720 

A12S1730 

A12S1731 

A12S1732 

A12S1810 

A12U1120 

A12UH21 

A12U1122 

A12U1220 

A12U1221 

A12U1300 

A12U1310 

A12U1320 

A12U1321 

A12U1330 

A12U1400 

A12U1401 

A12U1410 

A12U1411 

A12U1420 

A12U1421 

A12U1430 

A12U1500 

A12U1501 

A12U1510 

A12U1511 

A12U1530 

A12U1600 

A12U1601 

A12U1610 

A12U1611 

A12U1620 

A12W1320 



Tektronix Serial/Model No. 
Part No. Eft Dscont 

315-0680-00 

321-0481-00 

315-0154-00 

315-0131-00 

315-0131-00 

321-0618-00 



Name & Description 

RES. ,FXD,CMPSN:68 0HM,5%,0.25W 
RES. ,FXD, FILM; IM 0HM,U,0.125W 
RES. ,FXD,CMPSN;150K OHM,5%,0.25W 
RES. ,FXD,CMPSN:130 0HM,5%,0.25W 
RES. ,FXD,CMPSN:130 0HM.5%,0.25W 
RES. ,FXD, FILM: 250K OHM, 1% ,0. 125W 



Mfr 

Code Mfr Part Number 

01121 CB6805 

24546 NA4D1004F 

01121 CB1545 

01121 CB1315 

01121 CB1315 

91637 MFF1816G25002F 



321-0891-00 

315-0122-00 

315-0122-00 

315-0202-00 

315-0432-00 

307-0445-00 



RES. ,FXD, FILM: 800K OHM, 1%,0. 125W 
RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1.2K 0HM,5%,0.25W 
RES. ,FXD,CMPSN:2K 0HM,5%,0.25W 
RES. ,FXD,CMPSN:4.3K 0HM,5%,0.25W 
RES NTWK,FXD,FI:4.7K OHM, 20%, (9) RES 



91637 MFF1816G80002F 

01121 CB1225 

01121 CB1225 

01121 CB2025 

01121 CB4325 

91637 MSP10A01-472M 



315-0391-00 

315-0102-00 

315-0510-00 

315-0151-00 

263-0010-00 

263-0010-00 



RES. ,FXD,CMPSN:390 OHM,5%,0.25W 
RES.,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:51 OHM,5%,0.25W 
RES. ,FXD,CMPSN:150 OHM,5%,0.25W 
SWITCH PB ASSY:1 PUSH,7.5MM,W/2 
SWITCH PB ASSY:1 PUSH, 7 . 5MM,W/2 





01121 


CB3915 




01121 


CB1025 




01121 


CB5105 




01121 


CB1515 


CONTACTS 


80009 


263-0010-00 


CONTACTS 


80009 


263-0010-00 



263-0010-00 

263-0010-00 

263-0074-00 

156-0230-00 

156-0230-00 

156-0411-00 



SWITCH PB ASSY:1 PUSH,7.5MM,W/2 CONTACTS 
SWITCH PB ASSY:1 PUSH, 7 . 5MM,W/2 CONTACTS 
SW LEVER ASSY: 

MICROCIRCUIT, DI: DUAL D MA-SLAVE FLIP-FLOP 
MICROCIRCUIT, DI -.DUAL 0 MA-SLAVE FLIP-FLOP 
MICROCIRCUIT, LI : QUAD-COMP , SGL SUPPLY 



80009 263-0010-00 
80009 263-0010-00 
80009 263-0074-00 
80009 156-0230-00 
80009 156-0230-00 
27014 LM339N 



156-0205-00 

156-0688-00 

156-0182-00 

156-0230-00 

156-0205-00 

156-0230-00 



MICROCIRCUIT, DI; QUAD 2-INPUT NOR GATE 
MICROCIRCUIT, DI: DUAL J-K MASTER SLAVE FF 
MICROCIRCUIT, DI: TRIPLE 2-3-2 INPUT GATE 
MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 
MICROCIRCUIT, DI: QUAD 2-INPUT NOR GATE 
MICROCIRCUIT, DI: DUAL D MA-SLAVE FLIP-FLOP 



04713 MC10102 (P OR L) 

04713 MC10135L 

80009 156-0182-00 
80009 156-0230-00 

04713 MC10102 (P OR L) 

80009 156-0230-00 



156-0205-00 

156-0656-00 

156-1448-00 

156-0230-00 

156-0230-00 

156-0205-00 



MICROCIRCUIT, DI: QUAD 2-INPUT NOR GATE 
MICROCIRCUIT , DI : DECADE COUNTER 
MICROCIRCUIT, DI: DUAL 4-BIT DECADE COUNTER 
MICROCIRCUIT, DI: DUAL D MA-SLAVE FLIP-FLOP 
MICROCIRCUIT, DI:DUAL D MA-SLAVE FLIP-FLOP 
MICROCIRCUIT, DI: QUAD 2-INPUT NOR GATE 



04713 MC10102 (P OR L) 

01295 SN74LS90N OR J 
80009 156-1448-00 

80009 156-0230-00 

80009 156-0230-00 

04713 MC10102 (P OR L) 



156-0295-00 

156-0205-00 

156-0866-00 

156-1448-00 

156-0382-00 

156-0382-00 



MICROCIRCUIT, DI: TRIPLE EXCL OR EXCL NOR 
MICROCIRCUIT, DI: QUAD 2-INPUT NOR GATE 
MICR0CIRCUIT,DI:13 INP NAND GATES 
MICROCIRCUIT, DI: DUAL 4-BIT DECADE COUNTER 
MICROCIRCUIT, DI: QUAD 2-INPUT NAND GATE 
MICROCIRCUIT, DI: QUAD 2-INPUT NAND GATE 



80009 156-0295-00 

04713 MC10102 (P OR L) 

04713 SN74LS133 

80009 156-1448-00 

01295 SN74LS00(N OR J) 
01295 SN74LS00CN OR J) 



156-0369-00 

156-0745-00 

156-0524-00 

156-1448-00 

156-1478-00 

156-1149-00 



MICROCIRCUIT, DI: TRIPLE LINE RECEIVER 80009 
MICROCIRCUIT,DI:HEX INVERTER 80009 
MICROCIRCUIT, DI: TRIPLE 3-INPUT NAND GATES 80009 
MICROCIRCUIT, DI: DUAL 4-BIT DECADE COUNTER 80009 
MICROCIRCUIT, DI:QUAD 2-INP AND GATE 02735 



MICROCIRCUIT, LI: OPERATIONAL AMP,JFET INPUT 27014 



156-0369-00 

156-0745-00 

156-0524-00 

156-1448-00 

CD4081BF 

LF351N 



131-0566-00 
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Replaceable Electrical Parts — DC 503A 



Component No. 


Tektronix Serial/Model No. 
Part No. Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A14 








CKT BOARD ASSY:MAIN 






A14C1030 


283-0057-00 






CAP . , FXD , CER DI : 0 . lUF , +80-20% , 200V 


56289 


274C10 


A14C1120 


283-0359-00 






CAP.,FXD,CER DI:1000PF,10%,200V 


72982 


8131N203COG0102K 


A14C1130 


281-0622-00 






CAP., FXD, CER DI;47PF,1%,500V 


59660 


308-000C0G0470F 


A14C1131 


281-0716-00 






CAP., FXD, CER DI:13.8PF,1%,500V 


59660 


374-014C0G01389F 


A14C1133 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1220 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1221 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1230 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1231 


281-0775-00 






CAP., FXD, CER DI;0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1232 


290-0804-00 






CAP . , FXD , ELCTLT :10UF, +50-10%, 25V 


55680 


25ULA10V-T 


A14C1233 


281-0775-00 






CAP.,FXD,CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ3U104M 


A14C1320 


281-0775-00 






CAP., FXD, CER DI:0.10F,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1322 


281-0785-00 






CAP., FXD, CER DI:68PF,10%,100V 


72982 


8035D2AADC0G680K 


A14C1323 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZSU104M 


A14C1330 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


800SD9AABZSU104M 


A14C1331 


281-0775-00 






CAP., FXD, CER D1:0.1UF,20Z,50V 


72982 


8005D9AABZ5U104M 


A14C1332 


290-0804-00 






CAP . , FXD , ELCTLT : 1 OUF , +50-1 OX , 25V 


55680 


25ULA10V-T 


A14C1400 


290-0782-00 






CAP . , FXD , ELCTLT : 4 . 70F , +7 5-1 02 , 35V 


55680 


35ULA4R7V-T 


A14C1410 


281-0775-00 






CAP., FXD, CER DI:0.10F,202,50V 


72982 


8005D9AABZ5U104M 


A14C1411 


281-0772-00 






CAP., FXD, CER DI:0.00470F, 102,100V 


04222 


GC701C472K 


A14C1420 


281-0775-00 






CAP., FXD, CER DI:0.1UF,202,50V 


72982 


8005D9AABZ5U104M 


A14C1421 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1430 


290-0804-00 






CAP. , FXD, ELCTLT :10UF, +50-10%, 25V 


55680 


25ULA10V-T 


A14C1431 


281-0772-00 






CAP., FXD, CER DI:0.0047UF,10%,100V 


04222 


GC701C472K 


A14C1510 


281-0772-00 






CAP., FXD, CER DI:0.0047UF,10%,100V 


04222 


GC701C472K 


A14C1511 


281-0812-00 






CAP., FXD, CER DI:1000PF,10%,100V 


72982 


8035D9AADX7R102K 


A14C1600 


290-0745-00 






CAP . , FXD , ELCTLT : 22UF ,+50-10% , 25V 


56289 


502D225 


A14C1601 


281-0775-00 






CAP., FXD, CER DI;0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1610 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1700 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 











(OPTION 1 ONLY) 






A14C1701 


290-0183-00 






CAP . , FXD , ELCTLT : 1 UF , 1 0% , 3 5 V 


90201 


TAC105K035P02 


A14C1702 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 










(OPTION 1 ONLY) 






A14C1710 


281-0630-00 






CAP., FXD, CER DI:390PF,5%,500V 


72982 


630000Y5D391J 




— 






(STANDARD ONLY) 






A14C1711 


281-0630-00 


- 




CAP., FXD, CER DI:390PF,5%,500V 


72982 


630000Y5D391J 










(STANDARD ONLY) 






A14C1712 


281-0564-00 






CAP., FXD, CER DI:24PF,5%,500V 


59660 


301-OOOCOGO24OJ 










(STANDARD ONLY) 






A14C1713 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 










(STANDARD ONLY) 






A14C1714 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1715 


281-0153-00 






CAP . , VAR , AIR * DI : 1 . 7- 1 OPF , 2 50V 


74970 


187-0106-005 











(STANDARD ONLY) 






A14C1730 


290-0804-00 






CAP . , FXD , ELCTLT : lOUF , +50-10% , 25V 


55680 


25ULA10V-T 


A14C1731 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1732 


281-0775-00 






CAP., FXD, CER DI:0.1UF,20%,50V 


72982 


8005D9AABZ5U104M 


A14C1733 


290-0746-00 






CAP . , FXD , ELCTLT : 47UF , +50-10% , 1 6V 


55680 


16U-47V-T 


A14C1820 


281-0773-00 






CAP., FXD, CER DI:0.01UF,10%,100V 


04222 


GC70-1C103K 


A14C1830 


281-0812-00 






CAP., FXD, CER DI;1000PF,10%,100V 


72982 


8035D9AADX7R102K 


A14CR1110 


152-0066-00 






SEMICOND DEVICE:SILICON,400V,750MA 


14433 


LG4016 


A14CR1120 


152-0246-00 






SEMICOND DEVICE:SW,SI,40V,200MA 


03508 


DEI 40 


A14CR1121 


152-0246-00 






SEMICOND DEVICE: SW, SI, 40V, 200MA 


03508 


DE140 


A14CR1220 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4152R 


A14CR1221 


152-0141-02 






SEMICOND DEVICE: SILICON, 30V, 150MA 


01295 


1N4152R 
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Replaceable Electrical Parts — DC 503A 



Tektronix Serial /Model No. 



Component No. 


Part No. Eff 


Dscont 


Name & Description 


A14CR1230 


152-0141-02 




SEMICOND DEVICE :SII<ICOH, 30V, 150MA 


A14CR1700 


152-0141-02 




SEMICOND DEVICE: SILICON, 30V, 150MA 


A14CR1721 


152-0141-02 




SEMICOND DEVICE: SILICON, 30V, 150MA 


A14CR1730 


152-0066-00 




SEMICOND DEVICE: SILICON, 400V, 750MA 


A14CR1731 


152-0141-02 




SEMICOND DEVICE:SILICON,30V,150MA 


A14CR1732 


152-0066-00 




SEMICOND DEVICE : S ILICON , 400V , 7 50MA 


A14CR1733 


152-0066-00 




SEMICOND DEVICE: S ILICON, 400V, 7 5 OMA 


A14CR1810 


152-0141-02 




SEMICOND DEVICE:SILICON,30V,150MA 


A14CR1811 


152-0141-02 




SEMICOND DEVICE:SILIC0N,30V,150MA 


A14F1820 


159-0025-00 




FUSE , CARTRIDGE : 3AG , 0 . 5A , 250V , FAST-BLOW 


A14F1821 


159-0025-00 




FUSE , CARTRIDGE ; 3AG , 0 . 5A , 250V , FAST-BLOW 


A14F1830 


159-0015-00 




FUSE , CARTRIDGE ; 3AG , 3A , 250V , FAST-BLOW 


A14J1130 


131-0608-00 




TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 2) 


A14J1230 


131-0608-00 




TERMINAL, PIN:0. 365 L X 0.025 PH BRZ GOLD 
(QTY 3) 


A14J1300 


131-0608-00 




TERMINAL, PIN:0. 365 L X 0.025 PH BRZ GOLD 
(QTY 7)* 


A14J1320 


131-0608-00 




TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 2) 


A14J1400 


131-0608-00 




TERMINAL, PIN:0. 365 L X 0.025 PH BRZ GOLD 
(QTY 8) 


A14J1500 


131-0608-00 




TERMINAL,PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 8) 


A14J1520 


136-0263-04 




SOCKET, PIN TERM:FOR 0.025 INCH SQUARE PIN 


A14J1521 


136-0263-04 




SOCKET, PIN TERM: FOR 0.025 INCH SQUARE PIN 


A14J1710 


131-0608-00 




TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 








(QTY 3) 


A14J1720 


131-0608-00 




TERMINAL,PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 3) 


A14J1810 


131-0608-00 




TERMINAL, PIN: 0.365 «L X 0.025 PH BRZ GOLD 
(QTY 2) 


A14J1820 


131-0608-00 




TERMINAL,PIN: 0.365 L X 0.025 PH BRZ GOLD 
(QTY 2) 


A14K1800 


148-0076-00 




RELAY, REED: 1 FORM A,5V,0.25A,100V 


A14K1810 


148-0076-00 




RELAY, REED:1 FORM A,5V,0.25A,100V 


A14L1230 


120-0382-00 




XFMR, TOROID : 14 TURNS , SINGLE 


A14L1330 


120-0382-00 




XFMR, TOROID: 14 TURNS, SINGLE 


A14L1600 


108-0422-00 




COIL, RF: FIXED, 82UH 


A14Q1220 


151-0427-00 




TRANSISTOR: SILICON, NPN 


A14Q1230 


151-1117-00 




TRANSISTOR:FE DUAL,N-CHANNEL, SI 


A14Q1300 


151-0504-00 




TRANSISTOR : S ILICON , N-CHAN , UNI JUNCTION 


A14Q1301 


151-0302-00 




TRANSISTOR: SILICON , NPN 


A14Q1400 


151-0302-00 




TRANSISTOR : SILICON , NPN 


A14Q1500 


151-0301-00 




TRANSISTOR : SILICON , PNP 


A14Q1700 


151-0341-00 




TRANS I STOR : S IL I CON , NPN 


A14Q1701 


151-0190-00 




TRANSISTOR: SILICON, NPN 
(STANDARD ONLY) 


A14Q1720 


151-0188-00 




TRANSISTOR: SILICON, PNP 


A14Q1721 


151-0302-00 




TRANSISTOR: SILICON, NPN 


A14Q1722 


151-0432-00 




TRANSISTOR : SILICON , NPN 


A14Q1723 


151-0453-00 




TRANSISTOR : SILICON , PNP 


A14Q1724 


151-0453-00 




TRANS I STOR : S ILICON , PNP 


A14Q1725 


151-0190-00 




TRANSISTOR: SILICON, NPN 


A14Q1800 


151-0190-00 




TRANSISTOR: SILICON, NPN 


A14R610 


315-0470-00 




RES.,FXD,CMPSN:47 0HM,5%,0.25W 


A14R1100 


315-0102-00 




RES. ,FXD,CMPSN:1K OHM,5%,0.25W 



Mfr 

Code Mfr Part Number 



01295 


1N4152R 


01295 


1N4152R 


01295 


1N4152R 


14433 


LG4016 


01295 


1N4152R 


14433 


LG4016 


14433 


LG4016 


01295 


1N4152R 


01295 


1N4152R 


71400 


AGC 1/2 


71400 


AGC 1/2 


71400 


AGC 3 


22526 


47357 


22526 


47357 


22526 


47357 



22526 


47357 


22526 


47357 


22526 


47357 


22526 


75377-001 


22526 


75377-001 


22526 


47357 


22526 


47357 



22526 


47357 


22526 


47357 


95348 


F81-1447 


95348 


F81-1447 


80009 


120-0382-00 


80009 


120-0382-00 


80009 


108-0422-00 


80009 


151-0427-00 


80009 


151-1117-00 


04713 


2N4851 


07263 


S038487 


07263 


S038487 


27014 


2N2907A 


07263 


S040065 


07263 


S032677 



04713 


SPS6868K 


07263 


S038487 


80009 


151-0432-00 


80009 


151-0453-00 


80009 


151-0453-00 


07263 


S032677 


07263 


S032677 


01121 


CB4705 


01121 


CB1025 
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Replaceable Electrical Parts— DC 503A 



Tektronix Serial /Model No. Mfr 



Component No. 


Part No. 


Eff 


Dscont 




Name & Description 




Code 


Mfr Part Number 


A14R1110 


315-0512-00 






RES. 


,FXD,CMPSN:5.1K OHM,5%,0.25W 




01121 


CB5125 


A14R1120 


315-0391-00 






RES. 


,FXD,CMPSN:390 OHM,5%,0.25W 




01121 


CB3915 


A14R1130 


315-0102-00 






RES. 


,FXD,CMPSN:1K OHM,5%,0.25W 




01121 


CB1025 


A14R1132 


315-0510-00 






RES. 


,FXD,CMPSN:51 OHM,5%,0.25W 




01121 


CB5105 


A14R1134 


315-0151-00 






RES. 


,FXD,CMPSN: 150 OHM,5%,0.25W 




01121 


CB1515 


A14R1210 


315-0512-00 






RES. 


,FXD.CMPSN:5.1K OHM,5%,0.25W 




01121 


CB5125 


A14R1212 


315-0512-00 






RES. 


,FXD,CMPSN:5.1K OHM,5%,0.25W 




01121 


CB5125 


A14R1213 


307-0502-00 






RES, 


,NTWK,THK FI:1.8 OHM, 20%, (9) RES 




91637 


MSP10A01-182M 


A14R1220 


315-0472-00 






RES. 


,FXD,CMPSN:4.7K OHM,5%,0.25W 




01121 


CB4725 


A14R1221 


315-0302-00 






RES. 


, ,FXD,CMPSN:3K OHM,5%,0.25W 




01121 


CB3025 


A14R1222 


321-0481-00 






RES, 


, ,FXD.FILM: IM OHM, 1% , 0 . 1 25W 




24546 


NA4D1004F 


A14R1223 


315-0474-00 


XB020320 




RES. 


,FXD,CMPSN:470K OHM,5%,0.25W 




01121 


CB4745 










(STANDARD ONLY) 








A14R1223 


315-0474-00 


XB020450 




RES. 


,FXD.CMPSN:470K OHM,5%,0.25W 




01121 


CB4745 










(OPTION 1 ONLY) 








A14R1224 


315-0680-00 






RES. 


,FXD.CMPSN:68 OHM,5%,0.25W 




01121 


CB6805 


A14R1225 


321-0618-00 






RES. 


,FXD.FILM:250K OHM, 1% ,0 . 1 25W 




91637 


MFF1816G25002F 


A14R1226 


315-0154-00 






RES, 


,FXD.CMPSN:150K OHM,5%,0.25W 




01121 


CB1545 


A14R1229 


315-0472-00 






RES, 


,FXD,CMPSN:4.7K OHM,5%,0.25W 




01121 


CB4725 


A14R1230 


321-0891-00 






RES. 


,FXD.FILM:800K OHM, 1% ,0 . 125W 




91637 


MFF1816G80002F 


A14R1231 


315-0131-00 






RES. 


,FXD.CMPSN:130 OHM,5%,0.25W 




01121 


CB1315 


A14R1232 


315-0202-00 






RES. 


,FXD,CMPSN:2K OHM,5%,0.25W 




01121 


CB2025 


A14R1233 


315-0432-00 






RES. 


,FXD.CMPSN:4.3K OHM,5%,0.25W 




01121 


CB4325 


A14R1234 


315-0122-00 






RES. 


,FXD,CMPSN:1.2K OHM,5%,0.25W 




01121 


CB1225 


A14R1235 


315-0122-00 






RES. 


,FXD.CMPSN: 1 .2K OHM,5%,0.25W 




01121 


CB1225 


A14R1236 


315-0131-00 






RES. 


,FXD.CMPSN: 130 OHM,5%,0.25W 




01121 


CB1315 


A14R1300 


315-0200-00 






RES. 


,FXD.CMPSN:20 OHM,5%,0.25W 




01121 


CB2005 


A14R1301 


315-0102-00 






RES. 


,FXD,CMPSN:1K 0HM,5%,0.25W 




01121 


CB1025 


A14R1302 


315-0102-00 






RES. 


,FXD,CMPSN:1K OHM,5%,0.25W 




01121 


CB1025 


A14R1303 


315-0102-00 






RES. 


,FXD,CMPSN:1K 0HM,5%,0.25W 




01121 


CB1025 


A14R1304 


315-0512-00 






RES. 


,FXD.CMPSN:5.1K OHM,5%,0.25W 




01121 


CB5125 


A14R1319 


315-0151-00 






RES. 


,FXD,CMPSN:150 OHM,5%,0.25W 




01121 


CB1515 


A14R1320 


321-0201-00 


BOlOlOO 


B020319 


RES. 


,FXD,FILM:1.21K OHM, 1%,0. 125W 




91637 


MFF1816G12100F 










(STANDARD ONLY) 








A14R1320 


321-0222-00 


B020320 




RES. 


, ,FXD.FILM:2K OHM, 1% ,0 . 1 25W 




91637 


MFF1816G20000F 










(STANDARD ONLY) 








A14R1320 


321-0201-00 


BOlOlOO 


B020449 


RES. 


, ,FXD,FILM:1.21K OHM, 1%,0 . 125W 




91637 


MFF1816G12100F 










(OPTION 1 ONLY) 








A14R1320 


321-0222-00 


B020450 




RES. 


, ,FXD,FILM:2K OHM, 1%,0. 125W 




91637 


MFF1816G20000F 










(OPTION 1 ONLY) 








A14R1321 


321-0414-00 






RES. 


,FXD,FILM:200K OHM, 1% ,0 . 1 25W 




91637 


MFF1816G20002F 


A14R1322 


315-0102-00 






RES. 


,FXD.CMPSN:1K OHM,5%,0.25W 




01121 


CB1025 


A14R1323 


315-0101-00 






RES. 


,FXD,CMPSN:100 OHM,5%,0.25W 




01121 


CB1015 


A14R1324 


315-0561-00 






RES. 


,FXD.CMPSN:560 OHM,5%,0.25W 




01121 


CB5615 


A14R1325 


315-0561-00 






RES. 


,FXD,CMPSN:560 0HM,5%,0.25W 




01121 


CB5615 


A14R1326 


315-0121-00 






RES. 


,FXD,CMPSN: 120 OHM,5%,0.25W 




01121 


CB1215 


A14R1330 


315-0561-00 






RES. 


,FXD.CMPSN:560 OHM,5%,0.25W 




01121 


CB5615 


A14R1331 


315-0561-00 






RES. 


,FXD.CMPSN:560 OHM,5%,0.25W 




01121 


CB5615 


A14R1332 


315-0561-00 






RES. 


,FXD.CMPSN:560 OHM,5%,0.25W 




01121 


CB5615 


A14R1333 


315-0561-00 






RES. 


,FXD,CMPSN:560 OHM,5%,0.25W 




01121 


CB5615 


A14R1334 


315-0221-00 






RES. 


,FXD,CMPSN:220 OHM,5%,0.25W 




01121 


CB2215 


A14R1335 


315-0221-00 






RES. 


,FXD.CMPSN:220 OHM,5%,0.25W 




01121 


CB2215 


A14R1336 


315-0122-00 






RES. 


,FXD.CMPSN: 1 .2K OHM,5%,0.25W 




01121 


CB1225 


A14R1337 


315-0122-00 






RES. 


,FXD.CMPSN:1.2K OHM,5%,0.25W 




01121 


CB1225 


A14R1339 


315-0302-00 






RES. 


,FXD,CMPSN:3K OHM,5%,0.25W 




01121 


CB3025 


A14R1400 


315-0101-00 






RES. 


,FXD.CMPSN:100 OHM,5%,0.25W 




01121 


CB1015 


A14R1401 


315-0273-00 






RES. 


, ,FXD.CMPSN:27K OHM,5%,0.25W 




01121 


CB2735 
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Replaceable Electrical Parte— DC 503 A 



Component No. 

A14R1410 

A14R1410 

A14R1412 

A14R1420 

A14R1421 

A14R1500 

AI4R1501 

A14R1502 

A14R1503 

A14R1504 

A14R1505 

A14R1506 

A14R1507 

A14R1508 

A14R1509 

A14R1511 

A14R1513 

A14R1520 

A14R1530 

A14R1531 

A14R1610 

A14R1614 

A14R1620 

A14R1622 

A14R1623 

A14R1624 

A14R1700 

A14R1701 

A14R1702 



A14R1710 

A14R1711 

A14R1712 



A14R1713 

A14R1714 

A14R1715 

A14R1719 

A14R1720 

A14R1721 

A14R1723 

A14R1724 

A14R1725 

A14R1730 

A14R1731 

A14R1732 

A14R1733 

A14R1734 

A14R1735 

A14R1736 

A14R1800 

A14R1801 



A14R1802 
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Tektronix Serial/Model No. 
Part No. Eft Dscont 

311-2096-00 



315-0123-00 

311-1559-00 

315-0512-00 

315-0470-00 



Name & Description 

RES.,VAR,NOHWIR:PNt,lM 0HM,20Z,0.5W 
(FURNISHED AS A UNIT WITH A14S1410) 
RES.,PXD,CMPSN:12K OHM,5X,0.25H 
RES. ,VAR,NONWIR:10K OHM , 20Z , 0 . 50H 
RES. ,FXD,CMPSN:5.1K OHM,5Z,0.25W 
RES.,FX0,CMPSN:47 OHM,5Z,0.25H 



315-0470-00 

315-0470-00 

315-0470-00 

315-0470-00 

315-0470-00 

315-0470-00 



RES. ,FXD,CMPSN:47 OHM,5Z,0.25W 
RES.,FXD,CMPSN:47 OHM,5Z,0.25H 
RES.,FXO,CMPSN:47 OHM,5Z,0.25H 
RES.,FXD,CMPSN:47 OHM,5Z,0.25W 
RES.,FXD,CMPSN:47 OHM,5Z,0.25W 
RES. ,FXD,CMPSN:47 OHM,5Z,0.25W 



315-0470-00 

315-0152-00 

315-0512-00 

315-0393-00 

307-0541-00 

315-0102-00 



RES.,FXD,CMPSN:47 0HM,5Z,0.25W 
RBS.,FXD,CMPSN:1.5K OHM,5Z,0.25H 
RES.,FXD,CMPSN:5.1K OHM,5Z,0.25H 
RES.,FXD,CMPSN:39K OHM,5Z,0.25W 
RES.NTWK.THK FI:(7)1K OHM.IOZ.IH 
RES.,FXD,CMPSN:1K OHM,5Z,0.25W 



315-0123-00 

315-0153-00 

315-0103-00 

315-0471-00 

315-0102-00 

315-0272-00 



RES.,FXD,CMPSN;12K OHM,5Z,0.25H 
RES.,FXD,CMPSN:15K 0HM,5Z,0.25W 
RES. ,FXD,CMPSNtlOK 0HM,5Z,0.25W 
RES. ,FXD,CMPSN:470 0HM,5Z,0.25W 
RES.,FXD,CMPSN:1K OHM,5Z,0.25W 
RES. ,FXD,CMPSN:2.7K OHM,5Z,0.25H 



315-0272-00 

315-0272-00 

315-0103-00 

315-0153-00 



315-0122-00 



RES.,FXD,CMPSN:2.7K OHM,5Z,0.25W 
RES.,FXD,CMPSN:2.7K OHM,5Z,0.25W 
RES.,FXD,CMFSN:10K OHM.5Z,0.25W 
RES. ,FXD,CMFSN:15K OHM,5Z,0.25H 
(STANDARD ONLY) 

RES. ,FXD,CMPSN:1.2K 0HM,5Z,0.25W 
(STANDARD ONLY) 



315-0102-00 



315-0562-00 



315-0181-00 



RES.,FXD,CMPSN:1K 0HM,5Z,0.25H 
(STANDARD ONLY) 

RES.,FXD,CMPSN:5.6K OHM,5Z,0.25H 
(STANDARD ONLY) 

RES. ,FXD,CMPSN:180 OHM,5Z,0.25W 
(STANDARD ONLY) 



315-0122-00 

315-0111-00 

315-0272-00 

315-0472-00 

315-0471-00 

307-0103-00 



RES.,FXD,CMPSN:1.2K OHM,5Z,0.25W 
RES.,FXD,CMPSN:110 0HM,5Z,0.25W 
RES.,FXD,CHPSN:2.7K OHM,5Z,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5Z,0.25W 
RES.,FXD,CMPSN:470 OHM,5Z,0.25H 
RES.,FXD,CMPSN:2.7 OHM,5Z,0.25H 



315-0362-00 

315-0102-00 

315-0241-00 

321-0282-00 

315-0821-00 

315-0271-00 



RES.,FXD,CMPSN:3.6K OHM,5Z,0.25H 
RES.,FXD,CMPSN:1K OHM,5Z,0.25W 
RES.,FXD,CMPSN:240 OHM,5Z,0.25H 
RES. ,PXD,FILM:8.45K OHM, 1Z,0. 125W 
RES. ,PXD,CMPSN;820 OHM,5Z,0.25H 
RES.,FXD,CMPSN:270 0HM.5Z,0.25W 



308-0244-00 

315-0162-00 

315-0181-00 

315-0100-00 

315-0121-00 

321-0105-00 



RES.,FXD,WW:0.3 0HM,10Z,2W 
RES.,FXD,CMFSN:1.6K 0HM,5Z,0.25W 
RES.,FXD,CMPSN:180 0HM,5Z,0.25W 
RES..FXD,CMPSN:10 OHM,5Z,0.25H 
RES. ,FXD,CMPSN:120 0HM,5Z,0.25H 
RES. ,FXD, FILM: 121 OHM,1Z,0. 125H 
(OPTION 1 ONLY) 



315-0241-00 



RES. ,FXD,CMPSN:240 OHM,5Z,0.25W 



Mfr 

Code Mfr Part Number 

12697 SERIES 388 

01121 CB1235 

73138 91-81-0 

01121 CB5125 

01121 CB4705 

01121 CB4705 

01121 CB4705 

01121 CB4705 

01121 CB4705 

01121 CB4705 

01121 CB470S 

01121 CB4705 

01121 CB1525 

01121 CB5125 

01121 CB3935 

91637 MSP08A01-102G 

01121 CB1025 

01121 CB1235 

01121 CB153S 
01121 CB1035 

01121 CB4715 

01121 CB1025 

01121 CB2725 

01121 CB2725 

01121 CB2725 

01121 CB1035 

01121 CB1535 

01121 CB1225 



01121 CB1025 
01121 CB5625 
01121 CB1815 



01121 CB1225 

01121 CB1115 

01121 CB2725 

01121 CB4725 

01121 CB4715 

01121 CB27G5 

01121 CB3625 

01121 CB1025 

01121 CB2415 

91637 MPF1816G84500F 

01121 CB8215 

01121 CB2715 

91637 RS2B162ER3000K 

01121 CB1625 

01121 CB1815 

01121 CB1005 

01121 CB1215 

91637 MFF1816G121R0F 



01121 CB2415 
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Replaceable Electrical Parts — DC SOSA 



Tektronix 

Component No. Part No. 


Serial /Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A14R1803 


321-0213-00 






RES. ,FXD,FILM:1.62K OHM, 1% , 0 . 125W 


91637 


MFF1816G16200F 










(OPTION 1 ONLY) 






A14R1810 


315-0100-00 






RES. ,FXD,CMPSN:10 OHM,5%,0.25W 


01121 


CB1005 


A14R1820 


315-0132-00 






RES. ,FXD,CMPSN:1 .3K OHM,5%,0.25W 


01121 


CB1325 


A14R1821 


315-0152-00 






RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 


01121 


CB1525 


A14R1822 


315-0101-00 






RES. ,FXD,CMPSN:100 OHM,5%,0.25W 


01121 


CB1015 


A14R1823 


315-0102-00 






RES. ,FXD,CMPSN: IK OHM,5%,0.25W 


01121 


CB1025 


A14R1824 


315-0472-00 






RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 


01121 


CB4725 


A14R1825 


321-0260-00 






RES. ,FXD,FILM:4.99K OHM, 1% , 0 . 125W 


91637 


MFF1816G49900F 


A14R1826 


321-0225-00 






RES. ,FXD,FILM:2.15K OHM,1%,0.125W 


91637 


MFF1816G21500F 


A14R1827 


321-0260-00 






RES. ,FXD,FILM:4.99K OHM, 1%,0. 125W 


91637 


MFF1816G49900F 


A14R1828 


315-0102-00 






RES. ,FXD,CMPSN: IK OHM,5%,0.25W 


01121 


CB1025 


A14S1010 


263-0074-00 






SW LEVER ASSY: 


80009 


263-0074-00 


A14S1020 


263-0010-00 






SWITCH PB ASSYrl PUSH, 7 . 5MM,W/2 CONTACTS 


80009 


263-0010-00 


A14S1021 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM,W/2 CONTACTS 


80009 


263-0010-00 


A14S1030 


263-0010-00 






SWITCH PB ASSYil PUSH, 7 . 5MM,W/2 CONTACTS 


80009 


263-0010-00 


A14S1031 


263-0010-00 






SWITCH PB ASSYil PUSH, 7 . 5MM,W/2 CONTACTS 


80009 


263-0010-00 


A14S1310 


260-1737-02 






SWITCH, PUSH: 2 BTN,2 POLE, PUSH 


80009 


260-1737-02 


A14S1311 








(PART OF A14S1310) 






A14S1410 








(PART OF A14R1410) 






A14U1200 


160-0893-00 






MICR0CIRCUIT,DI:32 X 8 PROM, PROGRAMMED 


80009 


160 -0893-00 


A14U1220 


156-1149-00 






MICROCIRCUIT, LI: OPERATIONAL AMP,JFET INPUT 


27014 


LF351N 


A14U1300 


160-0892-00 






MICROCIRCUITjDI: 32 X 8 PROM, PROGRAMMED 


80009 


160-0892-00 


A14U1330 


156-0369-00 






MICROCIRCUIT, DI: TRIPLE LINE RECEIVER 


80009 


156-0369-00 


A14U1400 


156-0994-00 






MICR0CIRCUIT,DI:8 INPUT DATA SEL/MUX 


01295 


SN74LS151N OR J 


A14U1401 


156-1407-00 






MICROCIRCUIT, DI:MOS-TO-LED 8-DIGIT DRIVER 


80009 


156-1407-00 


A14U1420 


156-0383-00 






MICROCIRCUIT, DI: QUAD 2-INPUT NOR GATE 


80009 


156-0383-00 


A14U1421 


156-0578-00 






MICROCIRCUIT, DI: DUAL 1 SHOT MULTIVIBRATOR 


80009 


156-0578-00 


A14U1422 


156-0382-00 






MICROCIRCUIT, DI: QUAD 2-INPUT NAND GATE 


01295 


SN74LS00CN OR J) 


A14U1423 


156-0578-00 






MICROCIRCUIT, DI: DUAL 1 SHOT MULTIVIBRATOR 


80009 


156-0578-00 


A14U1520 


156-1411-00 






MICROCIRCUIT,DI:6 DECADE CNTRW/8 DECADE 


80009 


156-1411-00 


A14U1610 


156-0795-00 






MICROCIRCUIT, DI: BCD 7-SEG LCHDCDR/DRVR 


04713 


MC14511BCL 


A14U1611 


156-0852-00 






MICROCIRCUIT, DI: HEX BUS DRIVER W/ 3-STATE 


01295 


SN74LS367 N OR J 


A14U1620 


156-0656-00 






MICROCIRCUIT, DI: DECADE COUNTER 


01295 


SN74LS90N OR J 


A14U1621 


156-0385-00 






MICROCIRCUIT , DI : HEX . INVERTER 


80009 


156-0385-00 


A14U1800 


156-1161-00 






MICROCIRCUIT, LI : VOLTAGE REGULATOR 


27014 


LM317T 










(OPTION 1 ONLY) 






A14U1830 


156-0285-02 






MICROCIRCUIT , LI : VOLTAGE REGULATOR 


27014 


LM340T-12 


A14U1831 


156-0071-00 






MICROCIRCUIT, LI : VOLTAGE REGULATOR 


04713 


MC1723CL 


A14VR1710 


152-0149-00 






SEMICOND DEVICE : ZENER , 0 . 4W , 1 OV , 5% 


04713 


SZG35009K3 










(STANDARD ONLY) 






A14Y1710 


119-0894-01 






OSCILLATOR , RF : 1 OMHZ , 1 8V 


80009 


119-0894-01 










(OPTION 1 ONLY) 






A14Y1810 


158-0129-00 






XTAL UNIT , QTZ : 1 OMHZ ,0.001%, PARALLEL 


33096 


PB1109 










(STANDARD ONLY) 
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Replaceable Electrical Parts— DC 503A 



Tektronix Serial/Model No. Mfr 



Component No. 


Part No. 


Eff 


Dscont 


Name & Description 


Code 


Mfr Part Number 










CHASSIS PARTS 








J510 


131-0955-00 






CONN,RCPT,ELEC:BNC, 


FEMALE 


13511 


31-279 


J520 


136-0387-00 






JACK, TIP: GRAY 




71279 


450-4352-01-0318 


J530 


136-0387-00 






JACK, TIP: GRAY 




71279 


450-4352-01-0318 


J540 


136-0387-00 






JACK , TIP : GRAY 




71279 


450-4352-01-0318 


J610 


131-0955-00 






CONN, RCPT. ELEC :BNC, 


FEMALE 


13511 


31-279 


J620 


136-0387-00 






JACK, TIP: GRAY 




71279 


450-4352-01-0318 


J630 


136-0387-00 






JACK,TIP:GRAY 




71279 


450-4352-01-0318 


R500 


311-2095-00 






RES. ,VAR,NONWIR:PNL 


,10K OHM, 10% 


12697 


SERIES 388 


R600 


311-2095-00 






RES. ,VAR,NONWIR:PNL 


,10K OHM, 10% 


12697 


SERIES 388 
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Section 8 DC 503A 

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols 

Graphic symbols and class designation letters are 
based on ANSI Standard Y32.2-1975. 

Logic symbology is based on ANSI Y32.14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac- 
turer's data. 

The overline on a signal name indicates that the signal 
performs Its intended function when It is in the low state. 



Abbreviations are based on ANSI Y1. 1-1972. 

Other ANSI standards that are used in the preparation 
of diagrams by Tektronix, Inc. are: 



Y14.15, 1966 Drafting Practices. 

Y14.2, 1973 Line Conventions and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in 
Electrical Science and Electrical 
Engineering. 

American National Standard Institute 
1430 Broadway 
New York, New York 10018 

Component Values 

Electrical components shown on the diagrams are in 
the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 

Values less than one are in microfarads 
(/iF). 

Resistors = Chms (Q). 



The information and special symbols below may appear in this manual. 



Assembly Numbers and Grid Coordinates 

Each assembly in the instrument Is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram, In the 
title for the circuit board component location illustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list Is arranged by assemblies 
in numerical sequence; the components are listed by 
component number *(see following illustration for 
constructing a component number). 



The schematic diagram and circuit board component 
location Illustration have grids. A lookup table with the 
grid coordinates Is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to illustrate the circuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il- 
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 



Function Block Title 

Internal 

Screwdriver 

Adjustment 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 

Etched Circuit Board 
Outlined in Black 

Refer to Waveform 

Function Block 
Outline 




Assembly Number 

Tektronix Part No. 
for circuit boards 



Modified Component 
(Depicted in Grey, or With 
Grey Outline) - See Parts List. 

Strap or Link 



Plug to E.C. Board 

Box I - Identifies Panel 
Controls, Connectors and 
Indicators 

Coaxial connectors: 

male 

female 



Plug Index; signifies pin No. 1 
External Screwdriver Adj. 
Shielding 

Selected value, see Parts List 
and Maintenance Section for 
Selection Criteria 



Decoupled or Filtered 
Voltage 

Refer to Diagram Number 



Schematic Name 
and Number 
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SECTION 8 

DIAGRAMS AND ILLUSTRATIONS 





CH A \ 
SHAPED OUT/^ 



C16A) ^ 



INT 



CH A ^ EXT 
INPUT Vft 








CHANNEL A 




AMPLIFIER 


A12 









I22A) ^ 



CH A 

TRIG LEVEL OUT ^ 



TRIGGER 
LEVEL A 



C22B) ^ 



CH B ^ 
TRIG LEVEL OUT ^ 



MTB) ^ 
CH B 



INT 






TRIGGER 
LEVEL B 



INPUT 






CHANNEL B 
AMPLIFIER 



AM 






CH B V 
SHAPED OUT/ 



X w ew 




▼dd • DV 

0 CV 




— n Eu 









POWER 


SUPPLIES 


A12/AM 


<$> 



10 HHi CLOCK IN CMA) 

TTL CLOCK IN C21A) H 



REMOTE 

START/STOP 



TIME 
A— B 
GENERATOR 



A12 






■</o ^ 



+12V 
♦5V 
+2. TV 
-12V 



TIME BASE 

AM 



(SLOPE) 

(START/STOP) 



SIGNAL 

ROUTING 



GATE 



n 



j GENERATOR j 



(SLOPE) 



A12 






ECL CUI 



UTCH 

TKIC 



FUNCTION 

SWITCHING 

LOGIC 



IN OUT 

CIRCUn 



A12 



AM 



<5>^ 



0 

2971-20 










REF CLOCK OUT C15B) 



DC 503A 



DECADE ACCUMULATOR 



COUNT INPUT 



MEASUREHENT CATE 



1ST DCU 



2ND DCU 

A, 4 ^ 



DATA 

► GOOD CUTCH) 
OUT 
(19B) 



MEASUREMENT 


LOAD LATCH _ 


6-DECADE COUNTER/ 


CYCLE 




8 DECADE LATCH/ 


TIMING 




/MULTIPLEXER 


DISPLAY TIME 


RESET ^ 




RESET 

A14 <5> 




A14 

1 1 1 



^BCDOUT C19A)» (21B) » (20A)> (20B1 
^SCAN CLOCK OUT (248) 

^TSI (HSO) OUT (25A) 

►OVERFLOW OUT (238) 

► DP OUT (278) 



IN DUT 

-^N CIRCUIT 

A12 V 



AVGS/TIMING 

SWITCHING 

LOGIC 



<§> < 3 > 



TIME 8 
SLOTS -1 



ECL/TTL 


BUFFER 


A14 






8 



BCD-TO- 

7-SEGHENT 





DISPLAY 


A10 





“ «P 



8^ 


1 1 

DECIMAL POINT 




A 




ANNUNICATOR ENCODER 


1^ 


A14 



DC503A BLOCK DIAGRAM 



BLOCK DIAGRAM 













ADJUSTMENT L0CA1 




Fig. 8-2. Auxiliary Board (A12 Assy). 



2971-16 



@ 




DC 503A 



LOCATIONS 



(OPTION 1) 




Fig. 8-1. Main Board (A14 Assy). 
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ADJUSTMENT LOCATIONS 















AUXlUARY BOARD (A12 ASSY) 



Table 8-1 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/0 A12 ASSY 








CH A AMPLIFIER 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


C1519 


L4 


H4 


R1525 


H4 


14 


Cl 520 


J3 


14 


R1530 


L3 


H5 


Cl 522 


K3 


14 


R1531 


L3 


H5 


Cl 523 


L2 


H4 


R1532 


K3 


H5 


Cl 530 


C2 


H6 


R1533 


K2 


H5 


Cl 532 


C2 


H6 


R1534 


K2 


H6 


Cl 533 


C2 


H6 


R1535 


J3 


H6 


Cl 622 


F5 


J4 


R1536 


J2 


16 


Cl 629 


F3 


J5 


R1537 


J3 


16 


Cl 630 


H4 


J5 


R1538 


J3 


16 


Cl 631 


L6 


J6 


R1539 


J3 


H6 


Cl 632 


C2 


16 


R1620 


K4 


14 


Cl 720 


E4 


J5 


R1621 


E5 


J4 


Cl 730 


B4 


J5 


R1622 


J4 


14 


Cl 731 


C4 


J5 


R1623 


H4 


J4 


Cl 733 


D7 


K6 


R1624 


J4 


14 


Cl 830 


E4 


L6 


R1625 


H4 


J4 








R1626 


E5 


J4 


CR1620 


F3 


J4 


R1627 


F4 


J5 


CR1621 


F4 


J4 


R1628 


E4 


J4 


CR1630 


F2 


15 


R1629 


E4 


J5 


CR1720 


F3 


K4 . 


R1630 


H3 


15 


CR1721 


F4 


K4 


R1631 


F3 


15 








R1632 


C4 


J5 


J500 


K6 


CHASSIS 


R1633 


D4 


J5 


J510 


A5 


CHASSIS 


R1634 


H3 


15 


J1630 


J6 


J6 


R1635 


H2 


15 


J1730 


C7 


K5 


R1636 


H6 


J5 








R1637 


H6 


J5 


LI 530 


C2 


H5 


R1720 


F6 


K4 


LI 630 


C2 


J6 


R1730 


E5 


K6 


P500 


K6 


CHASSIS 


R1731 


E7 


J6 


PI 430 


D6 


G6 


R1734 


E6 


K6 


PI 430 


M4 


G6 








PI 630 


J6 


J6 


SI 730 


E4 


L5 


PI 730 


C7 


K5 


SI 731 


05 


L5 








SI 732 


05 


L5 


Q1620 


F5 


J4 








Q1630 


H4 


J5 














U1530A 


L3 


15 


R500 


K6 


CHASSIS 


U1530B 


K3 


15 


R510 


B5 


CHASSIS 


U1530C 


H3 


15 


R1523 


L3 


H4 


U1620 


J4 


14 


R1524 


K3 


14 










P/O A12 ASSY Also shown 


on <^^<^<3><^ 




P/O A14 ASSY (See Fig. 8-4) 


CR1811 


B6 


L3 


K1820 


B6 


L2 


J510 


B5 


CHASSIS 


P1820 


C7 


L3 


J1820 


C7 


L3 














R510 


B5 


CHASSIS 


P/O A1 4 ASSY also shown on 





S LOCATION GRID 



H 



K 



M 



^01400 -0 



0-C16OO-0 



A12 




0-R172O-© 

0CR172O© 

©CR172ia 




SI 720 



S1730 



S1731 



©HR1636-® IS, I 
^1637^g[| 

^ J ^R1537-^tl63^ 1 ^^31 -e 

0-R]539-0 0^ fR1538 -@ V9^V L l ljIMOl 



S1732 



^ R1730 -© C^C1830 ^ 
0-R1734-® 

^C1733r® 



8-3. Auxiliary Board (A12 Assy). 
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AUXILIARY BOARD (A12 ASSY) 



DC 503A 



PARTS LOCATIO 



A 



B 



C 



D 



E 



F 



G 



1 



2 



3 



4 



5 



6 




Fig. 8-3. Auxiliary Board (A12 / 






Static Sensitive Devices 

See Maintenance Section 



COMPONENT NUMBER EXAMPLE 



Assembly 

Number 



Component Number 

A23 AZ R1234 

J^T~ 



Schematic 

Cl. ... - 

Sut»ssembly 
Number (if used) 



Chassis- mounted components have no Assembly Number 
prefix— see end of Replaceable Electrical Parts List. 








CH A AMPLIFIER 






Table 8-2 

COMPONENT REFERENCE CHART (See Fig. 8-4) 



P/0 A14 ASSY 



CH B AMPLIFIER 



Circuit 

Number 


Schematic 

Location 


Board 

Location 


Cl 030 


05 


B6 


Cl 120 


E4 


C4 


C1130 


B4 


C5 


Cl 131 


C4 


C5 


Cl 133 


C6 


C6 


Cl 220 


E6 


C4 


Cl 221 


E5 


04 


Cl 230 


F4 


05 


C1231 


E3 


05 


Cl 233 


L6 


06 


Cl 320 


J4 


E4 


Cl 322 


J3 


E4 


Cl 323 


K3 


E5 


Cl 421 


K4 


F4 


CR1120 


E3 


C4 


CR1121 


E4 


C4 


CR1220 


E4 


C4 


CR1221 


E4 


C4 


CR1230 


E3 


05 


CR1810 


C6 


L2 


J610 


B6 


CHASSIS 


J620 


L3 


CHASSIS 


J630 


L3 


CHASSIS 


J1130 


07 


C6 


J1230 


J6 


06 


J1320 


L3 


F4 


J1430 


B1 


F6 


J1520 


L2 


E4 


J1521 


L2 


F4 


J1810 


C7 


L2 


K1800 


B6 


L3 


P1 130 


C7 


C6 


PI 230 


J6 


06 


PI 320 


L3 


F4 


P1810 


C7 


L2 


PI 900 


LI 


Ml 


PI 900 


L4 


Ml 


PI 900 


B7 


Ml 


Q1220 


E5 


04 


Q1230 


F4 


05 


R610 


C6 


CHASSIS 


R1120 


F6 


C4 



<s> 



Circuit 

Number 



Schematic 

Location 



Board 

Location 



R1130 


05 


C6 


R1132 


07 


C5 


R1134 


06 


C6 


R1220 


E5 


04 


R1221 


E5 


04 


R1222 


04 


C4 


R1223 


H4 


D4 


R1224 


E4 


04 


R1225 


C4 


C5 


R1226 


E4 


C5 


R1229 


F4 


05 


R1230 


04 


C5 


R1231 


F3 


05 


R1232 


F6 


06 


R1233 


H6 


06 


R1234 


F3 


05 


R1235 


F3 


05 


R1236 


F3 


05 


R1304t 


H6 


F1 


R1319 


K3 


E4 


R1320 


H5 


F4 


R1321 


H5 


F4 


R1322 


J4 


F4 


R1323 


J3 


E4 


R1324 


K3 


F4 


R1325 


K4 


E5 


R1326 


J3 


F5 


R1330 


J4 


E5 


R1331 


J2 


E5 


R1332 


H2 


E6 


R1333 


H4 


E6 


R1334 


H3 


E6 


R1335 


H3 


E6 


R1336 


H3 


E6 


R1337 


H3 


E6 


R1420 


H5 


F4 


R1820 


C8 


L2 


SI 021 


04 


B5 


SI 030 


05 


B5 


SI 031 


05 


B5 


U1220 


H4 


04 


U1330A 


F3 


E5 


U1330B 


H3 


E5 


U1330C 


K3 


E5 



P/0 A14 ASSY also shown on 



t Located on back of board. 




S LOCATION GRID 



■ 


G 


H 


1 


J 


K 


L 


M 




















l0-ai8oo-© 

©-[R 1802 -© 

\ 

Q 1800 




Y 1710 



|C 1710 gh 



©-R1702-® Q1701 

'^_y 

% 



■T' -iciTil^ 

^ ^VR1710=a 

•C1713 -® 1^1 
, ■C1714^J3 / 

l£l^72>mZlI^©-^C1715a 

© ^y^g^ R1714-© 

^© -R1719 -©tjlZ22J 

f ^ 



» K 1810 

S. 









K 1800 







F 1820 



F 1821 



>CAi ^ 

® Q 1724 



© ■R 1736 -© 

, H) V@CR 17313 

|®|(ci|30>CR17323 



rlZ JshCT 732 .©X. 







tn 


(o 






CN CM 


91 


■ 0 


^ T“ 


00 


OC 

-fn 


OC OC 


J FI 830 



©CR 17333 



@■{^17333® 




i 



Fig. 8-4. Main Board (A14 Assy). 



2971-19A 



REV DEC 1981 



PI 900 






















PARTS LOCATION 
MAIN BOARD (A14 ASSY) 



DC SOSA 


































H 



J 



K 



PI 230 P5I0 



CH B 
LEVEL 



-e 



T J510 

/ 

^i \ P510 






^ PI 230 



i J1230 



C1233 
^ 0.1 



E 


GND 


< 

o 

o 


16 


8 


1 >16 



P/0 A14 MAIN BOARD 



M 




CH B AMPLIFIER 



52 

1981 



SEE PARTS LIST FOR EARLIER 
VALUES AND SERIAL NUMBER 
RANGES DF-' PARTS OUTLINED 
GR DEPICTED IN GREY 



ASTATIC SENSITIVE DEVICES 
^SEE MAINTENANCE SECTION 



COMPONENT NUMBER EXAMPLE 



COMPONENT NUMBER 



.A23, ,A2, .R1254. 

ASSEMBLY | 



SCHEMATIC 

NUMBER-^ ▼ ' — ►CIRCUIT 

SUBASSEMBLY NUMBER 

NUMBER (IF USED) 



CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY 
NUMBER PREFIX -SEE END OF REPLACEABLE 
ELECTRICAL PARTS LIST 







CH B AMPLIFIER 




REFERENCE CHART 



DC503A 



Table 8-3 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/O A12 ASSY 



SIGNAL ROUTING, TIME A-B 
GENERATOR & GATE GENERATOR 



<E> 



Circuit 

Number 



Schematic 

Location 



Board 

Location 



Circuit 

Number 



Schematic 

Location 



Board 

Location 



C1310 
C1311 
Cl 331 
Cl 420 
Cl 430 

J520 

J530 

J540 

J1519 

J1530 

PI 430 
PI 430 
P1519 
P1520 
PI 521 
P1530 
PI 630 
PI 630 

Q1134 

Q1320 

Q1321 

Q1330 

Q1331 

Q1420 

Q1530 

R1130 

R1134 

R1138 

R1210 

R1211 

R1220B 

R1220C 

R1220D 

R1220E 

R1220F 

R1230 

R1312 

R1331 



L8 

J8 

H3 

K8 

J7 

Ml 

M4 

M7 

LI 

L7 

A6 

C5 

LI 

A6 

A6 

L7 

L4 

B2 

K3 

H5 

H5 

H4 

F5 

FI 

J7 

K4 

L4 

L3 

D6 

D6 

F3 

J2 

J4 

J4 

J2 

K3 

J4 

H4 



F3 

E3 

F5 

G3 

G5 

CHASSIS 

CHASSIS 

CHASSIS 

H4 

H5 

G6 

G6 

H4 

H4 

H4 

H5 

D6 

D6 

D5 

F5 

F5 

F5 

F5 

H3 

H5 

C6 

C6 

D6 

E2 

E2 

E4 

E4 

E4 

E4 

E4 

D5 

F3 

F5 



R1332 


H5 


F5 


R1333 


E5 


F5 


R1334 


H5 


F5 


R1336 


C5 


F6 


R1420A 


E2 


G4 


R1420B 


F4 


G4 


R1420C 


E5 


G4 


R1420D 


E3 


G4 


R1420E 


D5 


G4 


R1420F 


C2 


G4 


R1420G 


D4 


G4 


R1420H 


D2 


G4 


R1430 


K7 


G5 


R1431 


J7 


G5 


R1520 


El 


H4 


R1521 


HI 


H4 


SI 720 


B2 


L4 


U1122D 


L4 


C5 


U1220C 


K2 


04 


U1220D 


K3 


04 


U1320C 


F4 


E4 


U1320D 


J6 


E4 


U1321 


D4 


F4 


U1330A 


H2 


E5 


U1330B 


F3 


E5 


U1330C 


H3 


E5 


U1330D 


K4 


E5 


U1410A 


J5 


G3 


U1410B 


K5 


G3 


U1420A 


E5 


G4 


U1420B 


D4 


G4 


U1420C 


03 


G4 


U1420D 


E2 


G4 


U1421A 


C2 


G4 


U1421B 


C6 


G4 


U1421C 


F5 


G4 


U1430A 


E2 


G5 


U1430B 


E4 


G5 


U1430C 


E4 


G5 


W1320 


D4 


F4 



1 

P/O A12 ASSY also shown on ^ 


1 


P/O A14 ASSY (See Fig. 8-4) 


R1339 83 F5 


S1020 B5 B4 

SI 311 B3 E4 


P/O A14 ASSY also shown on 



REV DEC 1981 




A 



B 



C 



D 



E 



F 



H 



7 



U1530A-3 

❖ 



CH A SIC 



+2.7V 



SLOPE +/- 



(CH A) 

T 

SI 720 I 



R1520 

82 



+4.3V2 








+2.7V 


-Vvv 




RM20H > 






150 S 






1 ® 



Q1420 



. R1521 
‘ 51 




(AXg)(cXS)©(I)©©<I)®® ^ 



FREQUENCY A 
PERIOD B 
WIDTH B 
TIME A — ►B 
PERIOD B A VC 
WIDTH B AVG 
TIME A — B AVG 
EVENTS A DUR B 
RATIO A/B 
TOTALIZE 
TIME MANUAL 



NOTES: 

OC 503A FUNCTION 
SWITCH LOGIC STATES 

KEY: 

• - LO 

BLANK - HI 

RESET GOES LOW 
BETWEEN DETENTS 



TYPE 


GNO 


'^CC 


10107 


8 


1 >16 


10102 


8 


1 ,16 


LM339 


12 


3 


10131 


8 


1 ,16 



SEE DIAGRAM 



< 5 > 



REV MAY 1981 



DC 503A 



2971-23 









H 



J 



L 



M 




prefix— see end of Replaceable Electrical Parts List. 




SIGNAL ROUTING, TIME A-B 
GENERATOR & GATE GENERATOR 










COMPONENT REFERENCE CHARf 



DC 503A 



Table 8-4 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/0 A12 ASSY 






DECADE ACCUMULATOR (1ST DCU) 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


Cl 120 


B8 


C4 


R1038 


F4 


B5 


Cl 220 


C8 


D4 


R1131 


E2 


C6 








R1132 


K5 


C6 


PI 630 


M3 


E6 


R1133 


L7 


C6 








R1220A 


B2 


E4 


01132 


H4 


cb 


R1231 


F5 


05 


Q1133 


F5 


cb 














U1120 


E4 


C4 


R1021A 


K6 


B4 


U1121A 


K7 


C4 


R1021D 


J5 


B4 


U1121B 


J6 


C4 


R1021E 


C7 


B4 


U1122A 


D2 


C5 


R1021G 


E4 


B4 


U1122B 


K6 


C5 


R1021H 


D4 


B4 


U1122C 


L7 


C5 


R1021i 


F4 


B4 


U1220B 


J8 


04 


R1036 


C2 


B5 


U1221 


C3 


04 


R1037 


Cl 


B5 










P/O A12 ASSY, also shown on 







REV DEC 1981 




A 



B 



D 



H 



7 



8 




DC 503A 



2971-24 
REV DEC 1981 








H 



J 



K 



L 



M 




J 1630-3 



J 1630-6 



J 1630-4 
❖ 



J 1630-5 




STATIC SENSITIVE DEVICES 
SEE MAINTENANCE SECTION 



COMPONENT NUMBER EXAMPLE 



COMPONENT NUMBER 



■A23, ,A2. ,R1254, 

ASSEMBLY^ I I I SCHEMATIC 
NUMBER-^ ♦ ► CIRCUIT 

SUBASSEMBLY NUMBER 

NUMBER (IF USED) 



CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY 
NUMBER PREFIX- SEE END OF REPLACEABLE 
ELECTRICAL PARTS LIST 




DECADE ACCUMULATOR 
(1ST DCU) 



□□ 



DECADE ACCUMULATOR (1ST DCU) 







COMPONENT REFERENCE CHART 



DC 503A 



Table 8-5 

COMPONENT REFERENCE CHART (See Fig. 8-4) 



P/0 A14 ASSY 



Circuit 

Number 



Cl 400 
C1411 
Cl 430 
C1431 
C1510 
Cl 701 

CR1700 

Q1300 

Q1301 

Q1400 

Q1700 

R1300 

R1301 

R1302 

R1303 

R1304 



Schematic 

Location 



E5 

K4 

K7 

K2 

K6 

C3 

C3 

E4 

D5 

D5 

D3 

F5 

F5 

H4 

F4 

C5 



Board 

Location 



FI 

G3 

G5 

G5 

G3 

K1 

K1 

FI 

F2 

F2 

K1 

El 

El 

F2 

F2 

F2 



P/0 A14 ASSY also shown on 



MEASUREMENT CYCLE TIMING 






Circuit 

Number 



R1400 

R1401 

R1410 

R1412 

R1421 

R1511 

R1520 

R1530 

R1531 

R1700 

SI 310 
S1410 

U1420 

U1421 

U1422 

U1423 



Schematic 

Location 



E4 

D4 

D4 

K4 

Cl 

K6 

J3 

K2 

K7 

C3 

C3 

D3 

K8 

K5 

H4 

K3 



Board 

Location 



F2 

F2 

F3 

G3 

F5 

G3 

G4 

H5 

H5 

K1 

E3 

G3 

G3 

G3 

G5 

G5 




REV DEC 1981 




H 



J 



K 



L 





MEASUREMENT CYCLE TIMING 



CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY 
NUMBER PREFIX- SEE END OF REPLACEABLE 
ELECTRICAL PARTS LIST 









component i^EFERENCE CHART 



DCS03A 



Table 8-6 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/0 A12 ASSY 








-N CIRCUIT 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


Cl 200 


H8 


E2 


U1220A 


H6 


D4 


Cl 202 


M2 


E2 


U1330A 


M3 


E2 


Cl 400 


H8 


FI 


U1300B 


K8 


E2 


C1510 


J8 


H2 


U1300C 


D8 


E2 


Cl 600 


F8 


i1 


U1310A 


E7 


E3 


CR1220 


E6 


E4 


U1310B 


F7 


E3 


CR1222 


D7 


E4 


U1320A 


B8 


E4 








U1320B 


H6 


E4 


PI 601 


B1 


J2 


U1400 


F4 


G2 


PI 601 


B8 


J2 


U1401 


H3 


G2 


Q1300 


E7 


FI 


U1411A 


H7 


G3 


U1411B 


K7 


G3 


R1021F 


F5 


B4 


U1430D 


F6 


G5 


R1200 


L3 


E2 


U1500 


L3 


H2 


R1215 


D6 


E3 


U1501 


H2 


H2 


R1220G 


J7 


E4 


R1220H 


F5 


E4 


U1510A 


C3 


H3 


R1220I 


H6 


E4 


U1510B 


C4 


H3 


R1300 


F7 


F2 


U1510C 


C3 


H3 


' R1301 


E7 


F2 


U1510D 


C2 


H3 


R1302 


L3 


F2 


U1511A 


C2 


H3 


R1303 


L3 


F2 


U1511B 


Cl 


H3 


R1310B 

R1310C 

R1310D 


D7 

E7 

D7 


F3 

F3 

F3 


U1511C 

U1511D 


K1 

Cl 


H3 

H3 


R1310F 


C8 


F3 


U1600A 


K1 


12 


R1310G 


C8 


F3 


U1600B 


E5 


12 


R1310H 


K7 


F3 


U1610 


J1 


i3 


R1310I 


K8 


F3 








R1420I 


H5 


G4 








P/O A12 ASSY aiso shown on 



/ 



REV DEC 1981 







A 



B 



C 



D 



F 



H 



4 



7 



8 



<S> 




DC 503A 



REV AUG 1981 
2971-26 













H 



J 



K 



L 



M 




TYPE 


— 

GNO 


< 

o 

o 


74LS00 


7 


14 


10131 


8 


1 >16 


74LS133 


8 


16 



P/0 A12 AUXILIARY BOARD 



< 3 > 






Static Sensitive Devices 

See Maintenance Section 
COMPONENT NUMBER EXAMPLE 



Component Number 



Assembly 

Number 



.A23A2 R1234 



Schematic 
^ , Circuit 

Subassembly 
Number (if used) 



Chassis- mo unted components have no Assembly Number 
prefix— see end of Replaceable Electrical Parts List. 



N CIRCUIT 



DO 




-i-N CIRCUIT 











CHART 



DC 503A 




Table 8-7 

COMPONENT REFERENCE CHART (See Fig. 8-4) 



P/O A14 ASSY 




6-DECADE COUNTER, 










8-DECADE LATCH/MULTIPLEXER V 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


C1511 


D2 


13 


R1505 


K2 


HI 


Cl 601 


J7 


12 


R1506 


K2 


HI 




El 


R1S07 


K7 


HI 


J1300 


M6 


R1508 


K6 


H2 


J1300 


M8 


El 


R1509 


J7 


H2 


J1400 


M4 


G1 


R1513 


H4 


H3 


J1430 


B9 


F6 


R1610 


D2 


13 


J1500 


M7 


HI 


R1622 


D4 


14 


J1500 


M2 


HI 


R1623 


D4 


14 


J1630 


B3 


16 


R1624 


D4 


J4 






El 


R1715 


D4 


J3 


PI 300 


M6 


R1800 


J6 


LI 


PI 300 


M8 


El 


R1802 


B2 


L2 


PI 400 


M4 


G1 








PI 500 


M2 


HI 


U1200 


D7 


D2 


PI 500 


M7 


HI 


U1300 


D8 


E2 


PI 900 


LI 


M3 


U1400 


H6 


F2 


PI 900 


L6 


M3 


U1401 


J4 


G2 


P1900 


B2 


M3 


U1520 


E4 


H4 


PI 900 


L5 


M3 


U1610 


K3 


12 








U1611A 


F5 


12 


Q1500 


K7 


H2 


U1611B 


K5 


12 


Q1800 


C2 


L2 


U1611C 


J2 


12 








U1611D 


F2 


12 


R1500 


K4 


HI 


U1611E 


H2 


12 


R1501 


K3 


HI 


U1611F 


H2 


12 


R1502 


K3 


HI 


U1620 


C5 


14 


R1503 


K3 


HI 


U1621A 


B5 


15 


R1504 


K2 


HI 


U1621B 


L6 


15 


P/O A14 ASSY also shown on 



REV DEC 1981 




A 



B 



C 



D 



E 



F 



H 



PI 630-3 
^P1630-4 
^^P 1630-5 
1^ PI 630-6 



7 






©©@© 


S1010 


1/100nS 






X 






AVGS/TIMING SWITCH 


10/lpS 






• 




• 


NOTES : 


102/i0pS 










• 


KEY: • - LOW 

BLANK - HI 
RESET GOES LOW 
BETWEEN DETENTS 


103/l00pS 










• 


10^/lmS 






• 






105/10mS 






• 






SEE DIAGRAM^> 


10®/100mS 












10 ’^/lS 














10®/10S 










• 


U1621F 


BLANK tl0®/10S) 






• 




♦ 


74LS04 




— 








13 hs. , 12 








r 









8 



I P 1430- 

PI 430- 
PI 430- 




6 




10 


5 


r 


L ^ 






AD 


A 


DO 7 


AD 


B 


DO 6 


AD 


C 


DO 5 


AD 


D 


DO 4 


AD 


c 


DO 3 


b 


DO 2 






DO. 


S 




1 



U1422C 

74LS00 



U1300 

74LS288 



DC 503A 



2971-27 
REV DEC 1981 








H 



J 



K 



L 



M 




SEE PARTS list EOR EARLIER 
VALUES AND SERIAL NUHBER 
RANGES OF" PARTS OUTLINED 
OR DEPICTEP IN GREY 



PI 300 






P1012-1 


v4| 




P1012-4 




P1012-5 


O 1 ^ 


P1012-6 




P1012-7 


lT*" 


/ 



■A23, .A2, .R1234, 

r I I SCHEMATIC I 

t ‘ — ► CIRCUIT 

SUBASSEMBLY NUMBER 

NUMBER (IF USED) 



CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY 
NUMBER PREFIX- SEE END OF REPLACEABLE 
ELECTRICAL PARTS LIST 



P/0 A14 MAIN BOARD 



6-DECADE COUNTER > 
8-DECADE LATCH/MULTIPLEXER 




b-UECADE COUNTER, 
8-OECADE LATCH/MULTIPLEXER 








Table 8-8 

COMPONENT REFERENCE CHART 



A10 ASSY 










DISPLAY 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


CR1011 


D6 


A2 


J1012 


B7 


A3 


CR1012 


D7 


B2 


JllOl 


B5 


B1 


CR1111 


D7 


B2 


J1102 


B2 


B2 


CR1211 


D7 


C2 








CR1215 


D7 


C2 


P1012 


B7 


A3 


CR1311 


D8 


D2 


PI 101 


B5 


B1 








PI 102 


B2 


B2 


DS1002 


C4 


A1 








DS1005 


D4 


A1 


R1009 


E7 


A2 


DS1102 


E4 


B1 


RlOll 


E6 


A2 


DS1105 


F4 


B1 


R1012 


E7 


A2 


DS1202 


H4 


Cl 








D$1205 


J4 


Cl 








DS1302 


K4 


Cl 








DS1305 


L4 


D1 















PARTS LOCATION 
DISPLAY BOARD (A10ASSY) 



DC 503A 



PARTS LOCATION GRID 



B 



w 

a 



a 



J1101 



A10 



CO 

Q 



(O 

Q 



CM 


in 


CM 


O 


o 


O 


CM 


CM 


m 




T- 




CO 


co 


CO 


Q 


Q 


O 






in 

T— 

CO 

□ 



^J1102_ 



®HR1OO9-0 

CR1011 CR1012 CR1111 CR1211 CR1215 CR1311 



R1012-^ 



Fig. 8-5. Display Board (A10 Assy). 



2971-20 






Static Sensitive Devices 

See Maintenance Section 



COMPONENT NUMBER EXAMPLE 



Component Number 



Assembly 

Number 



A23 A2 R1234 

Subassembly 
Number (if used) 



Schematic 

Circuit 

Number 



Chassis- mounted components have no Assembly Number 
prefix— see end of Replaceable Electrical Parts List. 





H 



J 



K 



L 



M 





Static Sensitive Devices 

See Maintenance Section 



COMPONENT NUMBER EXAMPLE 



Component Number 



A23.A2. R1234 

J t Schematic 

„ * ^ ^ Circuit 

Siibassembly 
Number (if used) 



Chassis- mo unted components have no Assembly Number 
prefix— see end of Replaceable Electrical Parts List, 








-28 



DD 



DISPLAY 








component reference chart 



DC 503A 



Table 8-9 

COMPONENT REFERENCE CHART (See Fig. 8-3) 




REV DEC 1981 










J 



L 



H 



K 



M 








V AUC 1981 
2971-29 



SWITCHING LOGIC 



LFW 



SWITCHING LOGIC 




COMPONENT REFERENCE CHART 



Table 8-10 

COMPONENT REFERENCE CHART (See Fig. 8-4) 



P/O A14ASSY 




TIME BASE & POWER SUPPLIES 


< 9 > 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


Cl 232 


H3 


D6 


P1900 


B5 


M3 


Cl 330 


K3 


F6 


PI 900 


D1 


M3 


Cl 331 


E3 


F5 


Q1701 


E7 


J2 


Cl 332 


L3 


F6 


Q1720 


K6 


J3 


C1410 


K2 


G3 


Q1721 


H5 


J4 


Cl 420 


K2 


G4 


Q1722 


F5 


J4 


Cl 600 


F3 


11 


Q1723 


F4 


J4 


C1610 


J2 


I3 


Q1724 


E4 


J5 


Cl 700 


C9 


J1 


Q1725 


L6 


J4 


Cl 702 


D9 


K1 


R1614 


K6 


J3 


C1703t 


D8 


K2 


R1620 


H5 


J5 


C1710 


E7 


K2 


R1701 


E6 


J2 


C1711 


E7 


K3 


R1702 


E6 


J2 


C1712 


D7 


K3 


R1710 


E7 


K2 


C1713 


D6 


J3 


R1711 


D7 


K3 


C1714 


J6 


J3 


R1712 


D6 


J3 


C1715 


D7 


K3 


R1713 


J5 


J3 


Cl 730 


K4 


J5 


R1714 


K5 


J3 


C1731 


C5 


K6 


R1719 


J6 


J4 


Cl 732 


E5 


K6 


R1720 


K6 


J4 


Cl 733 


E2 


J6 


R1721 


H5 


J5 


Cl 820 


F5 


K4 


R1723 


F4 


J5 


C1830 


C4 


K6 


R1724 


L6 


J4 


CR1110 


L2 


C3 


R1725 


L6 


J4 


CR1721 


F4 


J5 


R1730 


H4 


J5 


CR1730 


K4 


J5 


R1731 


L5 


J5 


CR1731 


D4 


K5 


R1732 


L4 


J5 


CR1732 


E5 


K5 


R1733 


D2 


K6 


CR1733 


E2 


J6 


R1734 


C3 


K6 


F1820 


B5 


L4 


R1735 


L4 


J6 


F1821 


B5 


L4 


R1736 


D5 


K5 


FI 830 


Cl 


L5 


R1801 


D9 


K1 


J1630 

J1630 

J1710 

J1720 


M4 

H7 

F7 

K5 


16 

16 

J3 

J4 


R1803 

R1820 

R1821 

R1822 

R1823 


K9 

F5 

H4 

H4 

H4 


K1 

K4 

K4 

L4 

L4 


LI 230 


F3 


D6 


R1824 


F4 


K5 


LI 330 


L3 


F5 


R1825 


E4 


K5 


L1600 


F2 


J1 


R1826 


D4 


L5 




H7 


16 


R1827 


B4 


L5 


PI 630 


R1828 


C2 


L5 


P1710 


F7 


J3 






PI 720 


K5 


J4 


U1621E 


L4 


15 


PI 900 


M6 


M3 


U1800 


D8 


LI 


P1900 


B8 


M3 


U1830 


D4 


L6 


PI 900 


J4 


M3 


U1831 


E3 


L6 


PI 900 


B1 


M3 


Y1710 


E9 


K2 


PI 900 


M4 


M3 


Y1810 


C7 


K3 


P/O A14 ASSY also shown on 


P/O A12 ASSY (See Fig. 8-3) 


Cl 030 


L8 


B5 


Q1030 


L8 


A5 


Cl 035 


K7 


B6 


Q1032 


K8 


A5 


C1130 


K8 


B5 






B5 


Cl 230 


K9 


E5 


R1024 


K8 




R1031 


L9 


B5 


PI 630 


H7 


E6 


R1032 


J7 


A6 


Q1020 


K9 


B5 


R1033 


K8 


A6 


R1035 


K7 


B6 


P/O A12 ASSY also shown on 



tLocated on back of 
board. 



REV DEC 1981 





P1900-2A +11. 5V 



FI 830 
3A 










H 



J 



K 



L 



M 





TIME BASE & POWER SUPPLIES 



PWR 

MDL 



PI 230-1 1 




S P' E' PARTS L I S T r D R E: A R L I E 
V A L U E S A M D SERI A L. N U M B E R 
R A H G E S a F P A R 'T' S O Li T L. I N E D 
OR DEFMCTEO IN GRE.'Y 




STATIC SENSITIVE DEVICES 
SEE MAINTENANCE SECTION 



COMPONENT NUMBER EXAMPLE 




CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY 
NUMBER PREFIX- SEE END OF REPLACEABLE 
ELECTRICAL PARTS LIST 




J71-30 
^ DEC 1981 



JP/DD 



TIME BASE & 
POWER SUPPLIES 




Section 9— DC 503A 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

Change information, if any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 

OOX Part removed after this serial number 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 



INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

1 2 3 4 5 Name & Description 

Assembly andlor Component 

Attaching parts for Assembly andlor Component 

Detail Part of Assembly andlor Component 
Attaching parts for Detail Part 

Parts of Detail Part 

Attaching parts for Parts of Detail Part 



Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol — * — Indicates the end of 
attaching parts. 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 



ABBREVIATIONS 





INCH 


ELCTRN 


ELECTRON 




NUMBER SIZE 


ELEC 


ELECTRICAL 


ACTR 


ACTUATOR 


ELCTLT 


ELECTROLYTIC 


ADPTR 


ADAPTER 


ELEM 


ELEMENT 


ALIGN 


ALIGNMENT 


EPL 


ELECTRICAL PARTS LIST 


AL 


ALUMINUM 


EQPT 


EQUIPMENT 


ASSEM 


ASSEMBLED 


EXT 


EXTERNAL 


ASSY 


ASSEMBLY 


FIL 


FILLISTER HEAD 


ATTEN 


ATTENUATOR 


FLEX 


FLEXIBLE 


AWG 


AMERICAN WIRE GAGE 


FLH 


FLAT HEAD 


BD 


BOARD 


FLTR 


FILTER 


BRKT 


BRACKET 


FR 


FRAME or FRONT 


BRS 


BRASS 


FSTNR 


FASTENER 


BRZ 


BRONZE 


FT 


FOOT 


BSHG 


BUSHING 


FXD 


FIXED 


CAB 


CABINET 


GSKT 


GASKET 


CAP 


CAPACITOR 


HDL 


HANDLE 


CER 


CERAMIC 


HEX 


HEXAGON 


CHAS 


CHASSIS 


HEX HD 


HEXAGONAL HEAD 


CKT 


CIRCUIT 


HEX SOC 


HEXAGONAL SOCKET 


COMP 


COMPOSITION 


HLCPS 


HELICAL COMPRESSION 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


cov 


COVER 


HV 


HIGH VOLTAGE 


CPLG 


COUPLING 


IC 


INTEGRATED CIRCUIT 


CRT 


CATHODE RAY TUBE 


ID 


INSIDE DIAMETER 


DEG 


DEGREE 


IDENT 


IDENTIFICATION 


DWR > 


DRAWER 


IMPLR 


IMPELLER 



IN 


INCH 


SE 


SINGLE END 


INCAND 


INCANDESCENT 


SECT 


SECTION 


INSUL 


INSULATOR 


SEMICOND 


SEMICONDUCTOR 


INTL 


INTERNAL 


SHLD 


SHIELD 


LPHLDR 


LAMPHOLDER 


SHLDR 


SHOULDERED 


MACH 


MACHINE 


SKT 


SOCKET 


MECH 


MECHANICAL 


SL 


SLIDE 


MTG 


MOUNTING 


SLFLKG 


SELF-LOCKING 


NIP 


NIPPLE 


SLVG 


SLEEVING 


NON WIRE 


NOT WIRE WOUND 


SPR 


SPRING 


OBD 


ORDER BY DESCRIPTION 


SO 


SQUARE 


OD 


OUTSIDE DIAMETER 


SST 


STAINLESS STEEL 


OVH 


OVAL HEAD 


STL 


STEEL 


PH BRZ 


PHOSPHOR BRONZE 


SW 


SWITCH 


PL 


PLAIN or PLATE 


T 


TUBE 


PLSTC 


PLASTIC 


TERM 


TERMINAL 


PN 


PART NUMBER 


THD 


THREAD 


PNH 


PAN HEAD 


THK 


THICK 


PWR 


POWER 


TNSN 


TENSION 


RCPT 


RECEPTACLE 


TPG 


TAPPING 


RES 


RESISTOR 


TRH 


TRUSS HEAD 


RGD 


RIGID 


V 


VOLTAGE 


RLF 


RELIEF 


VAR 


VARIABLE 


RTNR 


RETAINER 


W/ 


WITH 


SCH 


SOCKET HEAD 


WSHR 


WASHER 


SCOPE 


OSCILLOSCOPE 


XFMR 


TRANSFORMER 


SCR 


SCREW 


XSTR 


TRANSISTOR 




Replaceable Mechanical Parts — DC 503A 



Mfr. Code 



OOOBB 

OOOBK 

00779 

07707 

22526 

49671 

71785 

73743 

73803 

75915 

79807 

80009 

83385 

93907 



CROSS INDEX--MFR. CODE NUMBER TO MANUFACTURER 



Manufacturer 



Address 



City, State, Zip 



BERQUIST COMPANY 
STAUFFER SUPPLY 
AMP, INC. 

USM CORP., USM FASTENER DIV. 

BERG ELECTRONICS, INC. 

RCA CORPORATION 

TRW, CINCH CONNECTORS 

FISCHER SPECIAL MFG. CO. 

TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 

LITTELFUSE, INC. 

WROUGHT WASHER MFG. CO. 

TEKTRONIX, INC. 

CENTRAL SCREW CO. 

TEXTRON INC. CAMCAR DIV 



4350 WEST 78TH 
105 SE TAYLOR 
P 0 BOX 3608 
510 RIVER RD. 

YOUK EXPRESSWAY 
30 ROCKEFELLER PLAZA 
1501 MORSE AVENUE 
446 MORGAN ST. 

34 FOREST STREET 
800 E. NORTHWEST HWY 
2100 S. 0 BAY ST. 

P 0 BOX 500 
2530 CRESCENT DR. 

600 18TH AVE 



MINNEAPOLIS, MN 55435 
PORTLAND, OR 97214 
HARRISBURG, PA 17105 
SHELTON, CT 06484 
NEW CUMBERLAND, PA 17070 
NEW YORK, NY 10020 
ELK GROVE VILLAGE, IL 60007 
CINCINNATI, OH 45206 

ATTLEBORO, MA 02703 
DES PLAINES, IL 60016 
MILWAUKEE, WI 53207 
BEAVERTON, OR 97077 
BROADVIEW, IL 60153 
ROCKFORD, IL 61101 
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Replaceable Mechanical Parts — DC 503A 



Fig. & 

Index Tektronix Serial/Model No. 

No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description 



Mfr 

Code 



1-1 337-1399-11 

-2 337-1399-10 

-3 366-1023-07 

-4 366-0494-05 

-5 

-6 210-0583-00 

-7 210-0940-00 

-8 

-9 210-0255-00 

-10 366-1690-00 

-11 333-2641-00 

-12 213-0875-00 

-13 334-3796-00 

-14 378-2030-03 

-15 105-0719-00 

-16 213-0113-00 

-17 105-0718-01 

-18 

-19 211-0007-00 



-20 

-21 136-0252-07 

-22 386-4404-01 

-23 213-0868-00 



-24 



-25 337-2744-00 

-26 366-1512-00 

-27 384-1506-00 

-28 384-1571-00 

-29 376-0029-00 

-30 386-4278-00 

-31 213-0868-00 

-32 386-3657-01 

-33 

-34 211-0008-00 



-35 

-36 213-0869-00 

-37 



-38 343-0495-04 

-39 210-3033-00 

-40 343-0499-04 BOlOlOO B022299 



343-0499-13 B022300 



1 SHIELD, ELEC: RIGHT SIDE 80009 

1 SHIELD, ELEC: LEFT SIDE 80009 

1 KN0B:GRAY, 0.127 ID, 0.392 OD, 0.466 80009 

2 KNOB:GRAY, 0.127 IDX 0.5 OD,0.531H 80009 

2 RESISTOR VAR: (SEE R500,R600 REPL) 

(ATTACHING PARTS) 

2 NUT, PLAIN, HEX. :0. 25-32 X 0.312 INCH,BRS 73743 

2 WASHER, FLAT: 0.25 ID X 0.375 INCH OD,STL 79807 

2 CONNECTOR: (SEE J510,J610 REPL) 

2 TERMINAL,LUG: 0.391" ID INT TOOTH 80009 

1 KNOB:SIL GY, 0. 53 XO . 23 X 1 . 059 80009 

1 PANEL, FRONT: 80009 

(ATTACHING PARTS) 

2 SCR ASSEM WSHR:6-32 X 0 . 5 ,TAPTITE , PNH 93907 

1 PLATE, IDENT: 80009 

1 LENS, LED DSPLiRED 80009 

1 LATCH, RETAINING: PLUG-IN 80009 

(ATTACHING PARTS) 

1 SCR,TPG,THD FOR: 2-32 X 0.312 INCH, PNH STL 93907 

1 BAR, LATCH RLSE: 80009 

1 CKT BOARD ASSY : DISPLAY (SEE AlO REPL) 

(ATTACHING PARTS) 

2 SCREW,MACHINE:4-40 X 0.188 INCH, PNH STL 83385 

- CKT BOARD ASSY INCLUDES: 

1 . TERM SET,PIN:(SEE A10J1012 , J1 101 , Jl 102 REPL) 

12 .. SOCKET, PIN C0NN:W/0 DIMPLE 22526 

1 SUBPANEL, FRONT :W/ INSERTS 80009 

(ATTACHING PARTS) 

2 SCREW, TPG,TF:6-32 X 0.375 L, FILM, STEEL 93907 

- SUBPANEL INCLUDES: 

5 . JACK,TIP: GRAY (SEE J520 , J530 , J540 , J620 , 

- . J630 REPL) 

1 SHIELD, ELEC: FRONT SUBPANEL, AL 80009 

10 PUSH BUTTON: GRAY, 0.18 SQ X 0.83 INCH LG 80009 

2 EXTENSION SHAFT:2.764 L X 0.187 OD, NYLON 80009 

1 EXTENSION SHAFT:4.275 L X 0.123 DIA 80009 

1 CPLG, SHAFT, RGD: 0.128 ID X 0.312 OD X 0.5"L 80009 

1 SUPPORT, FRAME: REAR, AL 80009 

(ATTACHING PARTS) 

2 SCREW,TPG,TF:6-32 X 0.375 L, FILM, STEEL 93907 

2 SUPPORT, PLUG IN: 93907 

1 CKT BOARD ASSY : AUXILIARY ( SEE A12 REPL) 

(ATTACHING PARTS) 

4 SCREW,MACHINE:4-40 X 0.25 INCH, PNH STL 83385 

- CKT BOARD ASSY INCLUDES: 

1 . SWITCH, LEVER: (SEE A12S1810 REPL) 

(ATTACHING PARTS) 

3 . SCREW, TPG,TF: 2-28 X 0 . 25 ,PLASTITE 93907 

4 . SWITCH MBS:(SEE A12S1 720 , Si 730 , Si 731 , 

- . S1732 REPL) 

1 . CLIP, SWITCH: FRONT, 7. 5 MM, 4 UNIT 80009 

(ATTACHING PARTS) 

4 . EYELET, METALLIC: 0.59 OD X 0.156 INCH LONG 07707 

1 . CLIP, SWITCH: REAR, 7. 5MM X 4 UNIT 80009 

- . (STANDARD ONLY) 

1 . CLIP, SWITCH: 7. 5MM X 4 UNIT 80009 

- . (STANDARD ONLY) 



Mfr Part Number 



337-1399-11 

337-1399-10 

366-1023-07 

366-0494-05 



2X20317-402 

OBD 



210-0255-00 

366-1690-00 

333- 2641-00 

OBD 

334- 3796-00 
378-2030-00 
105-0719-00 

OBD 

105-0718-01 



OBD 



75060-012 

386-4404-01 

OBD 



337-2744-00 

366-1512-00 

384-1506-00 

384-1571-00 

376-0029-00 

386-4278-00 

OBD 

OBD 



OBD 



OBD 



343-0495-04 

SE-25 

343-0499-04 

343-0499-13 



REV DEC 1981 



9-3 




Replaceable Mechanical Parts — DC 503A 



Fig. & 

Index Tektronix Serial/Model No. 

No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description 



Mfr 

Code 



_ 


343-0499-04 


BOlOlOO B022249 


1 


. CLIP, SWITCH: REAR, 7. 5MM X 4 UNIT 


80009 








- 


. (OPTION 01 ONLY) 






343-0499-13 


B022250 


1 


. CLIP, SWITCH: 7. 5MM X 4 UNIT 


80009 








- 


. (OPTION 01 ONLY) 












(ATTACHING PARTS) 




-41 


210-3033-00 




4 


. EYELET, METALLIC: 0.59 OD X 0.156 INCH LONG 


07707 


-42 


337-2804-00 




1 


. SHIELD, ELEC: CIRCUIT BOARD 


80009 


-43 






9 


. TERMINAL, PIN: (SEE A12J1 519 , Jl 530 , J1630 , 










- 


. J1730 REPL) 




-44 


131-0993-00 




1 


. BUS, CONDUCTOR: 2 WIRE BLACK 


00779 


-45 


136-0252-07 




10 


. SOCKET, PIN C0NN:W/0 DIMPLE 


22526 


-46 


136-0514-00 




1 


. SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 


73803 


-47 


136-0269-02 




6 


. SKT,PL-IN ELEK: MICROCIRCUIT, 14 DIP, LOW CLE 


73803 


-48 


136-0260-02 




19 


. SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP, LOW CLE 


71785 


-49 






1 


. CONTACT SET, ELEC: (SEE A12J1020 REPL) 




-50 






1 


. TERM SET,PIN:(SEE A12P1430 ,P1 520 ,P1521 ,P1601 , 










- 


. P1630 REPL) 




-51 


337-2743-00 




1 


SHIELD , ELEC : CONNECTORS , AL 


80009 










(ATTACHING PARTS) 




-52 


211-0007-00 




2 


SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 


83385 


-53 






1 


CKT BOARD ASSY:MAIN(SEE A14 REPL) 












(ATTACHING PARTS) 




-54 


211-0008-00 




4 


SCREW, MACHINE:4-40 X 0.25 INCH,PNH STL 


83385 


-55 


129-0097-00 




4 


SPACER,POST:0.560L X 0.188,W/4-40 THD 


80009 


-56 


211-0012-00 




1 


SCREW, MACHINE; 4-40 X 0.375,PNH STL CD PL 


83385 


-57 


210-0551-00 




1 


NUT, PLAIN, HEX. : 4-40 X 0.25 INCH, STL 


OOOBK 




210-1178-00 




1 


WSHR, SHOULDERED: FOR MTG TO-220 TRANSISTOR 


49671 








- 


(OPTION 1 ONLY) 






342-0355-00 




1 


INSULATOR , PLATE : TRANSISTOR , SILICONE RUBBER 


OOOBB 








- 


(OPTION 1 ONLY) 












CKT BOARD ASSY INCLUDES: 




1 

00 






1 


. SWITCH, LEVER: (SEE A14S1010 REPL) 












(ATTACHING PARTS) 




-59 


213-0869-00 




3 


. SCREW,TPG,TF:2-28 X 0 . 25 ,PLASTITE 


93907 


-60 






4 


. SWITCH, PB ASSY: (SEE A14S1020,S1021 ,S1030, 










- 


. S1031 REPL) 




-61 


343-0495-04 




1 


. CLIP, SWITCH: FRONT, 7. 5 MM, 4 UNIT 


80009 










(ATTACHING PARTS) 




-62 


210-3033-00 




4 


. EYELET, METALLIC :0. 59 OD X 0.156 INCH LONG 


07707 


-63 


343-0499-04 




1 


. CLIP,SWITCH:REAR,7.5MM X 4 UNIT 


80009 










(ATTACHING PARTS) 




-64 


210-3033-00 




4 


. EYELET, METALLIC :0. 59 OD X 0.156 INCH LONG 


07707 


-65 


136-0499-08 




1 


. CONNECTOR, RCPT, : 8 CONTACT 


00779 


-66 


136-0514-00 




1 


. SKT,PL-IN ELEC: MICROCIRCUIT, 8 DIP 


73803 


-67 






1 


. SWITCH, PUSH: (SEE A14S1310,S1311 REPL) 




-68 


361-0900-00 




4 


. SPACER, PB SW:0.2 L, YELLOW 


80009 


-69 


136-0499-10 




1 


. CONNECTOR, RCPT, : 10 CONTACT 


00779 


-70 






1 


. RESISTOR VAR: (SEE A14R1410 , S1410 REPL) 




-71 


136-0499-12 




1 


. CONNECTOR,RCPT, : 12 CONTACT 


00779 


-72 


337-2804-00 




1 


. SHIELD, ELEC: CIRCUIT BOARD 


80009 


-73 


136-0670-00 




1 


. SKT,PL-IN ELEK:MICROCKT, 18 PIN, LOW PROFILE 


73803 


-74 


136-0623-00 




1 


. SOCKET, PLUG-IN: 40 DIP, LOW PROFILE 


73803 


-75 


136-0260-02 




8 


. SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP, LOW CLE 


71785 


-76 


136-0269-02 




5 


. SKT,PL-IN ELEK:MICR0CIRCUIT,14 DIP, LOW CLE 


73803 


-77 


136-0252-07 




8 


. SOCKET, PIN C0NN:W/0 DIMPLE 


22526 


-78 






2 


. SOCKET, PIN TERM: (SEE A14J1520 , Jl 521 REPL) 




-79 






40 


. TERMINAL, PIN: (SEE A14J1 130 , J1230, J1300 , J1320, 










- 


. J1400,J1500,J1710,J1720,J1810,J1820 REPL) 




-80 


344-0326-00 




6 


. CLIP, ELECTRICAL: FUSE, BRASS 


75915 



Mfr Part Number 



343-0499-04 

343-0499-13 



SE-25 

337-2804-00 



530153-2 

75060-012 

CS9002-8 

CS9002-14 

133-51-92-008 



337-2743-00 

OBD 



OBD 

129-0097-00 

OBD 

OBD 

DF 137A 

7403-09FR-51 



OBD 



343-0495-04 

SE-25 

343-0499-04 

SE-25 

30380949-8 

CS9002-8 

361-0900-00 

4-380949-0 

4-380949-2 

337-2804-00 

CS9002-18 

CS9002-40 

133-51-92-008 

CS9002-14 

75060-012 



102071 
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Replaceable Mechanical Parts — DC 503A 



Fig. & 



Index 

No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Dscont 


Qty 


1 2 3 4 5 Name & Description 


Mfr 

Code 


Mfr Part Number 


1-81 


131-0993-00 






2 


. BUS, CONDUCTOR: 2 WIRE BLACK 


00779 


530153-2 


-82 








1 


. OSCILLATOR: (SEE A14Y1710 REPL) 














- 


. (OPTION 1 ONLY) 
















(ATTACHING PARTS) 






-83 


211-0097-00 






2 


. SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 


83385 


OBD 










- 


(OPTION 1 ONLY) 






-84 


361-0548-00 






2 


. SPACER, RING :0. 125 ID X 0.25 OD X 0.110 ID 


80009 


361-0548-00 










- 


(OPTION 1 ONLY) 






-85 


214-1061-00 






1 


SPRING, GROUND: FLAT 


80009 


214-1061-00 


-86 


426-1515-00 






1 


FR SECT, PLUG-IN: TOP 


80009 


426-1515-00 


-87 


426-0724-19 






1 


FR SECT, PLUG-IN: BOTTOM 


80009 


426-0724-19 
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Replaceable Mechanical Parts — DC SOSA 



Fig. & 

Index Tektronix Serial/Model No. 

No, Part No. Eft Dscont 



Mfr 

Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

WIRE ASSEMBLIES 



175-2984-00 



352-0169-00 

175-3539-00 



352-0169-00 

175-2980-00 



352-0161-02 

175-2985-00 



352-0169-00 

175-2980-00 



352-0161-02 

175-2981-00 



352-0165-03 

175-3056-00 



352-0169-01 

175-2983-00 



352-0166-04 

175-2982-00 



352-0166-05 

175-2986-00 



352-0169-00 



1 


CA ASSY, RF: 50 OHM COAX, 6.0 L 


80009 


175-2984-00 


1 


(FROM A12J1522 TO J520) 

. HLDR,TERM CONN: 2 WIRE BLACK 


80009 


352-0169-00 


1 


CA ASSY, RF: 50 OHM COAX, 6.0 L 


80009 


175-3539-00 


1 


(FROM A12J1530 TO J540) 

. HLDR,TERM CONN: 2 WIRE BLACK 


80009 


352-0169-00 


1 


CA ASSY,SP,ELEC:3,26 AWG,3.0 L 


80009 


175-2980-00 


2 


(FROM A12J1630 TO R600) 

. CONN BODY, PL, EL: 3 WIRE RED 


80009 


352-0161-02 


1 


CA ASSY,RF:50 OHM COAX, 10.0 L 


80009 


175-2985-00 


2 


(FROM A14J1130 TO A14J1810) 

. HLDR,TERM CONN: 2 WIRE BLACK 


80009 


352-0169-00 


1 


CA ASSY,SP,ELEC:3,26 AWG,3.0 L 


80009 


175-2980-00 


2 


(FROM A14J1230 TO R500) 

. CONN BODY, PL, EL: 3 WIRE RED 


80009 


352-0161-02 


1 


CA ASSYjSP, ELEC: 7,26 AWG,7.0 L 


80009 


175-2981-00 


2 


(FROM A14J1300 TO A10J1012) 

. CONN BODY, PL, EL: 7 WIRE ORANGE 


80009 


352-0165-03 


1 


CA ASSY,SP,ELEC:2,26 AWG,5.5 L 


80009 


175-3056-00 


1 


(FROM A14J1320 TO J620,J630) 

. HLDR TERM CONN: 2 WIRE, BROWN 


80009 


352-0169-01 


1 


CA ASSY,SP,ELEC:8,26 AWG,6.0 L 


80009 


175-2983-00 


2 


(FROM A14J1400 TO A10J1102) 

. CONN BODY, PL, EL: 8 WIRE YELLOW 


80009 


352-0166-04 


1 


CA ASSY, SP, ELEC: 8, 26 AWG,8.0 L 


80009 


175-2982-00 


2 


(FROM A14J1500 TO AlOJllOl) 

. CONN BODY, PL, EL; 8 WIRE GREEN 


80009 


352-0166-05 


1 


CA ASSY,RF:50 OHM COAX, 14. 5 L 


80009 


175-2986-00 


2 


(FROM A14J1820 TO A12J1730) 

. HLDR, TERM CONN: 2 WIRE BLACK 


80009 


352-0169-00 




Digitally signed by 

h tt p ://ww w . aa4df . CO m 



9-6 



ADD DEC 1981 



Fig. & 



Index 

No. 


Tektronix Serial/Model No. 
Part No. Eft Dscont 


Qty 


1 2 3 4 5 


Name & Description 


Mfr 

Code 


Mfr Part Number 








ACCESSORIES 










070-2971-00 


1 


MANUAL, TECH :INSTR 


DC503A UNIVERSAL 


80009 


070-2971-00 




175-1178-00 


1 


CABLE ASSY,RF:50 


OHM COAX, 20.0 L 


80009 


175-1178-00 



@ 



DC 503 A 



ACCESSORIES 




MANUAL CHANGE INFORMATION 



At Tektronix, we continually strive to keep up with latestelectronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can t get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Si nee the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 



CXIMMITTEO TO EXCCLUENCE 



MANUAL CHANGE INFORMATION 

Date: 4-1-81 Change Reference: M43057 RE\i 

OUNTER/TIMER Manual Part No.: Q 7Q- 29.7.1 - .Q 



DESCRIPTION 



EFF SN B021384 (STANDARD) 
EFF SN B021530 (OPTION 01) 



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES 

CHANGE TO: 

A12 670-6557-01 CKT BOARD ASSY: AUXILIARY 

ADD: 

A12CR1320 152-0075-00 SEMICOND DEVICE: SW,GE, 22V, 40MA 



DIAGRAM <3> SIGNAL ROUTING TIME A-B GENERATOR & GATE GENERATOR - Partial 
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DC 503A 



SIGNAL ROUTING, TIME A ►B GENERATOR 

& GATE GENERATOR 



Page 1 of 1 








COMMTTTED TO EXCELLENCE 



MANUAL CHANGE INFORMATION 

Date: 5-5-81 Change Reference: M43 3.£8 



Change Reference: 
Manual Part No.: _ 



DESCRIPTION 



EFF SN B021520 (DC503A) 

EFF SN B021540 (DC503A-01) 



ELECTRICAL PARTS AND SCHEMATIC CHANGES 



CHANGE TO: 



A12 670-6557-02 CKT BOARD ASSY: AUXILIARY 

REMOVE: 

A12CR1320 152-0075-00 SEMICOND DEVICE: SW, SI, 22V, 40MA 

ADD: 

A12W1322 131-0566-00 BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG 

DIAGRAM SIGNAL ROUTING, TIME A-B GENERATOR & GATE GENERATOR - Partial 
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Ibktronix^ 

COMMITTCO TO EXCELLENCE 



Product: DC 503A UNIVERSAL COUNTER/TIMER 



MANUAL CHANGE INFORMATION 

Date: 7-29-81 Change Reference: M43464 

3UNTER/TIMER Manual Part No.: 070-2971-00 



7-29-81 



DESCRIPTION 



EFF SN B022170 (STANDARD) 
EFF SN B022250 (OPTION 01) 



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES 



CHANGE TO: 



670-6557-03 



CKT BOARD ASSY: AUXILIARY 



670-7508-00 



CKT BOARD ASSY: HEX CMOS BUFFER 



CHANGE TO: 
A12U1500 



156-0472-00 



MICROCIRCUIT, DI: 13 INP NAND GATE,74S133 



REMOVE: 

A12U1600 



156-0745-00 



MICROCIRCUIT ,DI : HEX INVERTER 



The new 670-7508-00 circuit board consists of: 



A13U1600 



156-0494-02 



MICROCIRCUIT ,DI : HEX INV/BUFF , SEL , 4049 



131-0787-00 14 TERMINAL,PIN:0.64 L X 0.025 SQ PH BRZ GO LD PL 

(U1600 is removed from A12 and added to new piggyback board A13 HEX CMOS BUFFER. 

^-rn^TTT-T. n 4 - • T which is installed in the old U1600 socket.) 
DIAGRAM <(^tN CIRCUIT - Partial 
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Product: 



DC 50 3A 



Date: 7-29-81 Change Reference: M43464 




IbktfDniX* manual change information 

COMMITTED TO EXCELLENCE Date: 9-25-81 Change Reference: M44408 

Product: DC 503A UNIVERSAL COUNTER/TIMER W/OPTIONS Manual Part No.: 070-2971-00 

DESCRIPTION 



EFF SN B022560 (DC 503A) 

EFF SN B022710 (DC 503A -Option 01) 



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES 



CHANGE TO: 






A14 


670-6558-01 


CKT BOARD ASSY: MAIN 


A14 


670-6559-01 


CKT BOARD ASSY: MAIN 






(OPTION 1 ONLY) 


A14C1431 


281-0852-00 


CAP.,FXD,CER DI:1800PF,10%,100V 


A14R1531 


315-0512-00 


RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 


A14U1423 


156-1152-00 


MICROCIRCUIT, DI: DUAL PRCN RETRIGGERABLE , 



RESETTABLE MONOSTABLE MULTIVIBRATOR 



The above components are shown on diagram 5 MEASUREMENT CYCLE TIMING 
and are located on the MAIN circuit board assembly. 
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Tektronix 

COMMITTED TO EXCELLENCE 



MANUAL CHANGE INFORMATION 

Date: Change Reference: M44960 



Product: DC 503A UNIVERSAL COUNTER/TIMER Manual Part No.: 070-2971-00 

DESCRIPTION 



EFF SN B022960 (Standard) 



EFF SN B022920 (Option 1) 



REPLACEABLE ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 



CHANGE TO: 








A12 


670-6557-04 


CKT BOARD ASSY: AUXILIARY 


A14 


670-6558-02 


CKT BOARD ASSY: MAIN 


A14 


670-6559-02 


CKT BOARD ASSY:MAIN 






(OPTION 1 ONLY) 




A12C1522 


281-0763-00 


CAP.,FXD,CER DI:47PF,10%,100V 


A12R1530 


315-0820-00 


RES. ,FXD,CMPSN:82 


OHM,5%,0.25W 


A14C1322 


281-0763-00 


CAP.,FXD,CER DI:47PF,10%, lOOV 


A14R1326 


315-0820-00 


RES.,FXD,CMPSN:82 


OHM,5%,0.25W 


A14R1500 


315-0680-00 


RES.,FXD,CMPSN:68 


0HM,5%,0.25W 


A14R1501 


315-0680-00 


RES.,FXD,CMPSN:68 


OHM,5%,0.25W 


A14R1502 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0.25W 


A14R1503 


315-0680-00 


RES. ,FXD,CMPSN:68 


0HM,5%,0.25W 


A14R1504 


315-0680-00 


RES.,FXD,CMPSN:68 


0HM,5%,0.25W 


A14R1505 


315-0680-00 


RES.,FXD,CMPSN:68 


OHM,5%,0.25W 


A14R1506 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0.25W 


ADD: 








A14C1703 


283-0081-00 


CAP.,FXD,CER DI:0, 


.lUF, +80-20%, 25V 



(OPTION 1 ONLY) 
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Nachfolgend ist das Service-Manual abgebildet, 
welches die US-Army fur dieses Gerat 
herausgegeben hat. 

Moglicherweise sind hier zusatzliche Informationen 

verfugbar. 
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WARN I N G 




RA PD 404264 



DANGEROUS VOLTAGE 

is used in the operation of this equipment 

DEATH ON CONTACT 

may result if personnel fail to observe safety precautions 



Never work on electronic equipment unless there Is another person nearby who Is familiar with the 
operation and hazards of the equipment and who is competent in administering first aid. When the 
technician is aided by operators, he must warn them about dangerous areas. 

Whenever possible, the power supply to the equipment must be shut off before beginning work on the 
equipment. Take particular care to ground every capacitor likely to hold a dangerous potential. When 
working Inside the equipment, after the power has been turned off, always ground every part before 
touching It. 

Be careful not to contact high-voltage connections when installing or operating this equipment. 

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the 
hazard of current flowing through vital organs of the body. 



WARN I N G 



Do not be misled by the term "low voltage." Potentials as low as 50 volts may cause death under adverse 
conditions. 

COMMON and probe ground straps are electrically connected. Herefore, an elevated reference applied to 
any is present on each - as indicated by the yellow warning bands under the probe retractable hook tips. 

For Artificial Respiration, refer to FM 21-11, 

Power Source 

This product is intended to operate in a power module connected to a power source that will not apply more 
than 250 volts rms between the supply conductors or between either supply conductor and ground. A 
protective ground connection by way of the grounding conductor In the power cord is essential for safe 
operation. 



a/(b blank) 
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REPORTING OF ERRORS 

You can help improve this manual. If you find any mistakes or if you know of a way 
to improve the procedures, please let us know. Mail your letter or DA Form 2028 
(Recommended Changes to Publications and Blank Forms), direct to: Command- 
er, US Army Missile Command, ATTN: DRSMI-SNPM, Redstone Arsenal, AL 
35898-5238. A reply will be furnished to you. 
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SECTION 0 

GENERAL INFORMATION 



0-1. Scope. This manual contains instructions for 
the operator, organizationai, direct support, and gen- 
erai support maintenance of and calibration proce- 
dures for Tektronix Universai Counter/Timer, Modei DC 
503A. Throughout this manual, Tektronix Universal 
Counter/Timer, Model DC 503A is referred to as the 
DC 503A. 

0-2. Indexes of publications, a. DA Pam 310-4. 
Refer to the latest issue of DA Pam 310-4 to deter- 
mine whether there are new editions, changes, or 
additional publications pertaining to Tektronix Univer- 
sal Counter/Timer, Model DC 503A. 

b. DA Pam 310-7. Refer to the latest issue of DA 
Pam 310-7 to determine whether there are modifica- 
tion work orders (MWO’S) pertaining to Tektronix 
Universai Counter/Timer, Model DC 503A. 

0-3. Forms, Records, and Reports. Department of 
Army forms and procedures used for equipment main- 
tenance and caiibration are those prescribed by TM 
38-750, The Army Maintenance Management System. 
Accidents invoiving injury to personnel or damage to 
materiel will be reported on DA Form 285, Accident 
Report, in accordance with AR 385-40. 



0-4. Reporting Equipment Improvement Recom- 
mendations (EIR). If your DC 503A needs im- 
provement, let us know. Send us an EIR. You, the 
user, are the only one who can tell us what you don’t 
like about your equipment. Let us know why you don’t 
like the design. Tell us why a procedure is hard to 
perform. Put it on an SF 368 (Quality Deficiency 
Report). Mail it to Commander, U.S. Army Missile 
Command, ATTN: DRSMI-QMD, Redstone Arsenal, 
AL 35898-5290. We’ll send you a reply. 

0-5. Administrative Storage. To prepare the Tek- 
tronix Universai Counter/Timer, Model DC 503A for 
placement into and removal from administrative stor- 
age, refer to l Section"^ . Chapter 4, AR 750-25-1, 
Maintenance of Equipment and Supplies. Temporary 
storage shoui d be accom piished in accordance with 
TB 750-25-1, Section 2,~M aintenance of Supplies and 
Equipment. 

0-6. Destruction of Army Electronics 
Materiei. Destruction of Tektronix Universal Counter/ 
Timer, Model DC 503A to prevent enemy use shall be 
in accordance with TM 750-244-2. 



0-1 



TM 9-6625-474-1 4&P-3 



DC 503A UNIVERSAL COUNTER/TIMER 



OVERFLOW GATE 

FUNCTION 

FREQUENCY A - 
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Fig. 0-1. DC 503A Universal Counter/Timer 
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SECTION 1 

SPECIFICATION 



Instrument Description 

The DC 503A Universal Counter/Timer is designed to 
operate in a TM 500-series power module. 



The instrument has two input channels, CH A and CH 
B, each with 125 MHz capability. Each channel has 
separate triggering level, triggering slope, attenuator, and 
coupling mode controls. 



The DC 503A has eight measurement functions: FRE- 
QUENCY A, PERIOD B, WIDTH B, TIME A - B, 
RATIO A/B, EVENTS A DURING B, TOTALIZE A, and 
TIME MANUAL. All of the modes except FREQUENCY A, 
TOTALIZE A, and TIME MANUAL have the capability of 
averaging the selected measurement over a range of 1 to 
10 * times the input signal. The signals to be counted or 
measured can be applied via front panel bnc connectors or 
through the rear interface. 



The triggering level for each channel can be monitored 
via the front panel or the rear i nterface connections. The 
buffered voltage available at these connectors cor- 
responds to the trigger levels set by the front panel 
controls. 



The output of the internal signal shaping circuits can 
also be monitored via front panel connectors. These 
shaped signal outputs are useful in setting the triggering 
points on complex waveforms. 



Measurement results are displayed in an eight digit 
LED readout. The decimal point is automatically position- 
ed and leading zeros are blanked. Single annunciators 
(LEDs) are used to indicate register overflow, active gating 
interval, and the frequency or time units associated with 
the measurement being made. 



The DC 503A can be equipped with an optional, oven 
controlled, 10 MHz crystal oscillator to obtain a highly 
stable and precise internal time base. Both the optional 
oscillator and the standard 10 MHz time bases provide 
100 ns single shot resolution. 



Instrument Options 

Option 01 replaces the internal 10 MHz time base 
(clock) circuit with a self-contained proportional 
temperature controlled oven oscillator for increased ac- 
curacy and stability. 



Standard Accessories 

1 Instruction Manual 

1 Cable assembly, bnc-to-tip jack. 



NOTE 

Refer to the tabbed Accessories page at the rear of 
this manual for more information. 



Performance Conditions 

The limits stated in the Performance Requirements 
columns of the following tables are valid only if the 
DC 503A has been calibrated at an ambient temperature 
between +20 °C and +30 °C and is operating at an ambient 
temperature between 0®Cand -i-50° unless otherwise 
stated. 



Information given in the Supplemental Information and 
Description columns of the following tables is provided for 
user information only and should not be interperted as 
Performance Check requirements. 



The DC 503A must be operated or stored in an 
environment whose limits are described under En- 
vironmental Characteristics. 



Allow at least 20 minutes warm-up time for operation to 
specified accuracy, 60 minutes after storage in a high 
humidity environment. 



1-1 
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Table 1-1 

ELECTRICAL CHARACTERISTICS 



Characteristics 


Performance Requirements 


Supplemental Information 


CH A and CH B INPUTS/OUTPUTS 


Input Frequency Range 
Front Panel 
DC Coupled 


0 Hz to >125 MHz. 




AC Coupled 


10 Hz to >125 MHz. 


Rear Interface 
DC Coupled 


0 Hz to >50 MHz. 


AC Coupled 


10 Hz to >50 MHz. 


Input Sensitivity 

X1 Attenuation i 


20 mV rms sine wave to 100 MHz. 






35 mV rms sine wave to 125 MHz. 


60 mV peak-to-peak pulse at a 
minimum pulse width of 5 ns to 
100 MHz. 


100 mV peak-to-peak pulse at a 
minimum pulse width of 4 ns to 
125 MHz. 


X5 Attenuation Accuracy 




s;2% at dc. 


Input Dynamic Range 
X1 Attenuation 




^3 V. peak-to-peak. 


X5 Attenuation 




s$15 V, peak-to-peak. 


Shaped Outputs 

Delay From Front Panel 




Typically 15 ns. 


Output Voltage Levels 




>100 mV into 50 0. >200 mV 
unterminated. 


Trigger Level 
Range 


±3.5 V times attenuation 




Slope 


Pius (±) or minus (— ) 


Independently selectable. 


Output accuracy 


±20 mV ±0.5% of reading 




Input Impedance 
Front Pane) 

X1 , X5 Attenuation 




1 MO, shunted by approximately 
27 pF. (-13 V ^V,n ^±6 V). 


Rear Interface 
XI, X5 Attenuation 




Approximately 50 Q at dc. 









1-2 




TM 9-6625-474-14&P-3 



Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 


CH A and CH B INPUTS/OUTPUTS (cont) 


Maximum Safe Input Voltage 
Front Panel 

X1 Attenuation 
DC to 50 kHz 




1 

200 V peak, 400 V peak-to-peak. 


50 kHz to 1.33 MHz 




200 V peak, peak-to-peak 
20 

voltage 


1.33 MHz to 125 MHz 




200 V peak, peak-to-peak 
voltage ^15 V. 


X5 Attenuation 
DC to 5 MHz 




200 V peak, 400 V peak-to-peak. 


5 MHz to 100 MHz 




200 V peak, peak-to-peak 
voltage 


100 MHz to 125 MHz 




200 V peak, peak-to-peak 
voltage ^20 V. 


Rear Interface 

XI, X5 Attenuation 




^4 V, peak. 



FUNCTIONS 



FREQUENCY A 






Range 






DC Coupled 


DC to 125 MHz. 




AC Coupled 


10 Hz to 125 MHz. 




Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak. 




Accurac/ 




±1 count ± time base error. 


Gate Time 
(Resolution) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


PERIOD B (Single Shot) 






Repetition Rate 


^125 MHz 




Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak. 




Accurac/ " 




±1 count + time base error 
±1.4 X CH B trigger error. 


Resolution 
(Clock Rate) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


PERIOD B (Average) 






Repetition Rate 


^125 MHz 




Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak. 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental information 




FUNCTIONS (cont) 


Accuracy " 




±100 ns ± time base error 
N 

±1.4 X /CH B trigger error) 
\ N / 


Clock Rate 




100 ns (10 MHz), fixed. 


Number of Averages (N) 




10“ (1) to 10^ selected 
in decade steps. 


Resolution 




1 femtosecond (10 ' ) to 
100 ns, selected in decade 
steps. 


WIDTH 8 (Single Shot) 
Minimum Pulse Width 


20 ns. 




Accuracy*' ' 




^1 count r CH B trigger error 
(rising edge)± CH B trigger 
error (falling edge) — time 
base error. 


Resolution 
(Clock Rate) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


WIDTH B (Average) 
Minimum Pulse Width 


5 ns. 


Repetition Rate 


T100 MHz 


Minimum Dead Time 




5 ns. 


Clock Rate 




100 ns (10 MHz), fixed. 


Number of Averages (N) 




10“ (1) to 10^ selected in 
decade steps. 


Resolution^ 




100 ns 


Accuracy*' 




±100 ns - time base error 
tiCH B trigger error (rising edge) 
±CH B trigger error (falling edge) 


TIME A - B (Single Shot) 
Minimum Time Interval 


12.5 ns. 




Accuracy' ' 




±1 count ± time base error 
±CH A trigger error r CH B 
trigger error i4 ns. 


Resolution (Clock Rate) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade steps. 
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Table 1-1 (cont) 



Characteristics 1 


Performance Requirements 


Supplemental Information 


FUNCTIONS (cont) 


TIME A - B (Average) 
Minimum Time Interval 


12.5 ns. 




Minimum Dead Time 




12.5 ns. 


Number of Averages (N) 




10^ (1) to 10^ selected in 
decade steps. 


Clock Rate 




100 ns (10 MHz), fixed. 


Resolution’" 




100 ns 


Vn” 


Accuracy* “ 




±100 ns ± time base error 


: n/kt 

±CH A trigger error 


±CH B trigger error ±4 ns. 




EVENTS A DURING B (Average) 
Maximum CH A Frequency 


^125 MHz. 




Minimum CH B Pulse Width 


5 ns 


Minimum Dead Time Between 
Pulses 




5 ns. 


Number of Averages (N) 




lO'^ (1) to 10\ selected in 
decade steps. 


Accuracy*" " 




±Period A 


Width B xn/FT 

±CH B trigger error (rising edge) x Freq A 


s/W 

±CH Btrigger error (falling edge) x Freq A 


n/1^ 


RATIO A/B (Average) 
Frequency Range 


^125 MHz 


Both channels. 


Minimum Pulse Width 


4 ns at 100 mV, peak-to-peak 


Both channels. 


Number of Averages (N) 




lO^’ (1) to 10^ selected in 
decade steps. 


Accuracy*" ^ 




±Freq B 


Freq A x N 

±1.4 X CH B trigger error x Freq A 


N 

±Freq into CH A 


0.3 X 10* 
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Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 


FUNCTIONS (cont) 


TOTALIZE A 

Frequency Range 


!' 

DC to 125 MHz. 


Start/Stop function from front 
panel or rear interface. Over- 
flows with >99,999,999 
counts. 


TIME MANUAL 

Clock Rate ! 

(Resolution) 




10 sec to 100 ns (0.1 Hz to 
10 MHz), selected in decade 
steps. 


Range 




100 ns to 10‘^ sec. Start/Stop 
function from front panel or 
rear interface. 



INTERNAL TIME BASES 



Standard Time Base 
Frequency 


— 

10 MHz (100 ns). 


Adjustable to ±;1 part in 
or better. 


Temperature Stability 
(O^C to r50"C) 




±5 ppm. 

i 


Aging 




■^1 ppm/year. 


Option 01 Time Base 
Frequency 


10 MHz (100 ns). 


Adjustable to ±2 parts in 10^ 
or better. 


Temperature Stability 

i 

1 




±0.2 ppm of final frequency in 
less than 10 minutes when cold 
started at 25° C ambient. 


Aging 

At Time of Shipping 




1 part in lOVday. maximum. 


Continuous Operation 
After 30 Days 




4 parts in lOVweek, maximum. 


After 60 Days 




<1 ppm/year. 


Short Term Stability 




ss/1 part in 10"" (rms), 
based on 60 consecutive 1 
second measurements. 


Adjustment Range 


... , 1 




Sufficient for 8 years of aging. 
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Table 1-1 (cont) 

* Time base error is the sum of all errors specified for the time base used. 



^ N is the number of periods averaged in PERIOD B (AVGS) mode, the number of intervals averaged In the TIME A - B(AVGS) 
mode, the number of widths averaged in the WIDTH B (AVGS) and EVENTS A DURING B mode, and the number of periods of 
the CH B signal in the RATIO A/B mode. 



' CH A or CH B Trigger error rms) 

_ \/(e„i)^ + 

Input slew rate a! trigger point (V//is) 



±0.3% of one period 
N periods 



, whichever is greater. 



The second formula is for signals with an S/N ratio better than 40 dB and greater than 1 00 mV rms amplitude. In the first formula, 
Onj = typically 100 /iV (or less) rms internal noise and en 2 = input rms signal noise voltage for a 125 MHz bandwidth. 



Table 1=2 

MISCELLANEOUS 



Characteristics 


Description 


Power Dissipation (Piug=in) 




Standard Instrument 


Approximately 9.5 W. 


Option 01 Instrument 1 


Approximately 12.5 W. 



Table 1=3 

ENVIRONMENTAL^ 



Characteristics 


j Description 


Temperature 

Operating 

Non-operating 


Meets MIL-T-28800B, class 5. 

0°C to ±50° C. 

-55°C to ±75° C. 


Humidity 


95% RH, 0°C to +30° C. Exceeds MIL-T-28800B, Class 5. 

75% RH, 0°Cto +40° C. 

45% RH, 0°C to +50°C. 


Altitude 

Operating 

Non-operating 


Exceeds Ml L-T-28800B, Class 5. 

4.6 Km (15,000 ft). 

15 Km (50,000 ft). 


Vibration*’ 


0.38 mm (0.015 inch) peak-to- Exceeds MIL-T-28800B, Class 5. 

peak, 10 Hz to 55 Hz, 75 minutes. 


Shock' 


30 g’s (1/2 sine), 11 ms, 18 Meets MIL-T-28800B, Class 5. 

shocks. 


Bench Handling‘S 


Dropped from 45° or 4 inch or Meets MIL-T-28800B, Class 5. 

equilibrium, whichever occurs first. 
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Table 1-3 (cont) 



Characteristics 


Description 


Electromagnetic Compati- 
bility 


MIL- STD 461A/462 


Meets MIL-T-28800B, Class 3. 


Electrical Discharge 


20 kV, maximum. 


Charge applied to each protruding 
area except the input/output terminals. 


Transportation‘s 






Vibration and Package 
Drop 


Qualified under National Safe Transit Association Preshipment Test 
Procedures 1A-B-1 and 1A-B-2. 



'‘With power module, except where noted. 

^26 mm (0.10 inch), 10 Hz to 55 Hz in TM 501, TM 503, TM 504, TM 506. 
*^20 g’s (1/2 sine), 11 ms, 18 shocks in TM 501, TM 503, TM 504, TM 506. 
^Without power module. 



Table 1-4 

PHYSICAL CHARACTERISTICS 



Characteristics 


Description 


Maximum Overall Dimensions 




Height 


—126.0 mm (4.96 inch). 


Width 


—64.5 mm (2.54 inch). 


Length 


—285.5 mm (11.24 inch). 


Net Weight 




Standard Instrument 


-^0.9 Kg (2.0 lb). 


Option 01 


-1.0 Kg (2.2 lb). 


Finish 




Front Panel 


Plastic-aluminum laminate. 


Chassis 


Anodized aluminum. 
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SECTION 2 

OPERATING INSTRUCTIONS 



INTRODUCTION 

This section of the manual provides installation and 
removal instructions and the operating information re- 
quired to obtain the most effective performance from the 
instrument. Also included is the function of all front panel 
controls and a general description of the operating modes, 
which also describes procedures for making basic 
measurements. 



INSTALLATION AND REMOVAL 

The DC 503A is calibrated and ready to use when 
received. It operates in one compartment of a TM 500- 
Series power module. Refer to the power module instruc- 
tion manual for line voltage requirements and power 
module operation. 




To prevent damage to the DC 503A, turn the power 
module off before installation or removal of the 
instrument from the mainframe. Do not use ex- 
cessive force to install or remove. 



Check to see that the plastic barriers on the inter- 
connecting jack of the selected power module compart- 
ment match the cutouts in the DC 503A circuit board edge 
connector. If they do not match, do not insert the 
instrument until the reason is investigated. When the units 
are properly matched, align the DC 503A chassis with the 
upper an d lower guides of the selected compartment (see 
I Fig. 2-11 ). Insert the DC 503A into the compartment and 



press firmly to seat the circuit board edge connector in the 
power module interconnecting jack. Apply power to the 
DC 503A by operating the power switch on the power 
module. 



To remove the DC 503A from the power module, pull 
the release latch (located in the lower left corner) until the 
interconnecting jack disengages. The DC 503A will now 
slide straight out. 




Fig. 2-1. Plug-in installation/removal. 



2-1 



TM 9-6625-474-1 4&P-3 



CONTROLS AND CONNECTORS 



Even though the DC 503A is fully calibrated and ready 
to use, the functions and actions of the controls and 
connectors should be reviewed before attempting to use 
it. 



With the exception of the TOTALIZEA/TIME MANUAL 
jumper, which is described in the maintenance section, all 
controls for operation of the DC 503A are located on the 
front panel. A b rief funct ional description of these controls 
follows (refer to l Fig. 2-j ). 

NOTE 

Because the Channel A and Channel B controls are 
identical, only Channel A will be described. 



MODE SELECTION AND 
CONTROL FUNCTIONS 



^ FUNCTION: selects the measurement, events, or 
time counting modes for the counter. 



NOTE 

The TOTALIZE A/TIME MANUAL position is an 
"either/or" function. TOTALIZE A or TIME 
MANUAL is selected and set by positioning an 
Internal jumper. Placement of this jumper is discuss- 
ed in the maintenance section. 



DISPLAY AND UNIT INDICATORS 




DISPLAY READOUT: eight-digit, seven segment 
LED readout with automatically positioned decimal 
point. 



OVERFLOW: when illuminated indicates register 
overflow. 



GATE: indicates the state of the main gate. When lit, 
the main gate is open (the DC 503A is in the process 
of making a measurement). When the light is off, the 
gate is closed. 



GHz/nSEC: when illuminated, indicates the dis- 
played number is gigahertz (GHz) in FREQ A mode 
or nanoseconds (nSEC) in a time mode. 



WARNING jj 



Unless you are qualified to do so, refer positioning of 
this jumper to qualified personnel. 




AVGS/TIMING: depending on the position of the 
FUNCTION switch, this switch selects the clock rate 
which will be counted or the number of 
measurements to be averaged. 



DISPLAY TIME: sets the length of time the reading 
will be displayed after the count is made and before 
the next measurement is taken. Display time can be 
varied from about 0.1 second, fully counter- 
clockwise (ccw), to about 10 seconds fully clockwise 
(cw). The HOLD position provides continuous dis- 
play until reset by pushing the RESET button. 



MHz///S when illuminated, indicates the dis- 
played number is Megahertz (MHz) in FREQ A mode 
or microseconds (//SEC) in a time mode. 



kHz/mSEC: when illuminated, indicates the dis- 
played number is kilohertz (kHz) in FREQ A mode or 
milliseconds (m SEC) in a time mode. 



7 j Hz/SEC: when illuminated, indicates the displayed 
number is Hertz (Hz) in FREQ A mode or seconds 
(SEC) in a time mode. 



RESET: momentary switch resets the count to zero 
when operating in the TOTALIZE A mode. Also acts 
as a master reset, ensuring that the readout has been 
cleared before the next measurement. Provides a 
check of all display LED’s; when pressed, a row of 8’s 
will be displayed in the readout window. 

START/STOP: push-push switch acts as a manual 
gate when the FUNCTION switch is in the 
TOTALIZE A/TIME MANUAL position. Button in 
Starts the measurement interval gate; button out 
terminates the gate. 
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Fig. 2-2. Controls and connectors. 
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CHANNEL A INPUT AND LEVEL 
FUNCTIONS 

CH A INPUT: bnc connector for Channel A signal 
input. Input impedance is IMQshunted by ap- 
proximately 20 pF. 

(j^ LEVEL: selects the amplitude point on the positive or 
negative slope of the input signal at which the 
triggering window is placed. 

SLOPE: push-push switch selects the slope of the 
input signal on which triggering will occur, Button 
out selects plus (+) slope; button in minus (-) slope. 

ATTEN: push-push switch selects X1 (button out) or 
X5 (button in) attenuation of the input signal. 

COUPL: push-push switch selects DC (button out) 
or AC (button in) coupling of the input signal to the 
attenuator circuit. 



18J SOURCE: push-push switch selects the source of 
^ the input signal. Button out, EXT, selects the front 
panel connector as a signal source. Button in, INT, 
routes the input signal to the counter via the rear 
interface connections. 



SHAPED OUT A: provides a shaped output signal 
derived from the output of the Channel A signal 
shaper circuitry. 



SHAPED OUT GND: common connector for 
Channel A shaped output signals. 



TRIG LEVEL A: pin jack permits monitoring of the 
Channel A triggering voltage level. 



(2^ RELEASE LATCH: pull to disengage and remove 
DC 503A from the power module. 



INPUT CONSIDERATIONS 



Input Sources 




Maximum input voitage iimited to 200 V peak. 



The SOURCE switch for each channel selects either the 
front panel bnc connector (external), or the rear interface 
connector (internal) pins. The external inputs present 
impedances of approximately 1 liparalleled by about 27 
pF. The internal input circuits present nominal 50 Q 
impedances to match typical coaxial cable signal connec- 
tions. 

Input Coupling 

Front panel pushbuttons select ac (capacitive) or dc 
(direct) coupling for the input signal of each channel. This 
coupling takes place before the signals are passed into the 
attenuator circuits. 

Attenuators and Maximum Input Volts 

For either attenuation factor, X1 or X5, the maximum 
safe input voltatage that can be applied to the front panel 
bnc connectors is 200 V (peak) from dc to 50 kHz. At 
frequencies above 50 kHz, the maximum safe peak-to- 
peak input voltage tothe front panel bnc connectors must 



be calculated (see Specification section). The maximum 
safe input voltage to the rear interface input connectors is 
equal to or less than 4 V (dc plus peak ac) from dc to 
50 MHz. 

Sensitivity and Frequency Range 

CH A and CH B will respond to a signal amplitude of 
20 mV rms sinewave, times attenuation, to lOO MHzandto 
a sinewave of 35 mV rms, times attenuation, to 125 MHz. 

Depending on the coupling mode selected, the low 
frequency limit for each channel is either zero (dc 
coupled) or 10 Hz (ac coupled). 



Siope and Levei 

The SLOPE pushbuttons for each channel determine 
whether the trigger circuits will respond to the negative or 
positive transition of the input signal. 

Refer to|Tig723. The LEVEL control for each channel 
allows the operator to move the hysteresis window of the 
trigger circuit to an optimum level on the input signal to 
ensure stable triggering The LEVEL control adjusts over 
±3.5 V, times attenuation, of the input signal. This level 
can bemoniiored atthefront panel TRIG LEVEL pin jacks. 
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Fig. 2-3. Triggering circuit response to improper (A) and proper (B) level settings. 



OPERATORS FAMILIARIZATION 



PREPARATION 

Turn on the power module to apply power to the 
DC 503A. One or more characters in the display should be 
visible. Allow twenty minutes warm-up time for operation 
to specified accuracy. 



DISPLAY TESTS 

With no signal applied, test the DC 503A readout 
displays and switching logic. The following checks will 
test most of the major circuits of the counter and ensure its 
readiness to make measurements. If any malfunctions are 
encountered, refer the condition to qualified service 
personnel. 



Readout Segment Test 

Press the RESET button to check the seven character 
segments of each digit. A row of 8's should be displayed. 
This check of the display devices can be done at anytime. 



Table 2-1 

FREQUENCY A DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


Unit 

Indicators 


Decimal Point 
Display 


100 ns 


GHz/nSec 


0.00 


1 yUS 


MHz/yuSec 


0 


10 yws 


MHz/yL/Sec 


0.0 


100 A/s 


MHz/A/Sec 


0.00 


1 ms 


MHz/A/Sec 


0.000 


10 ms 


MHz/A/Sec 


0.0000 


100 ms 


kHz/mSec 


0.00 


1 s 


kHz/mSec 


0.000 


10 s 


kHz/mSec 


0.0000 



With the DISPLAY TIME control in the fully 
counterclockwise position, observe that the GATE in- 
dicator flashes rapidly for short gate times and more 
slowly for longer gate times. Using a short gate time 
(100 ms), rotate the DISPLAY TIME control slowly 
clockwise. Observe that the GATE indicator stays off for a 
longer and longer time, until the control clicks into the 
HOLD (detent) position, holding off the gate indefinitely. 
Return the DISPLAY TIME control to the 
counterclockwise position. 



Frequency A Displays Period B, Width B, and Time A - B Displays 

Set the FUNCTION switch to FREQUENCY A. With the Timing Mode. Set the FUNCTION switch to PERIOD B 

AVGS/TIMING switch, select a gate time of 100 ns. Check in the blue area of the front panel and the AVG/TIMING 

the decimal point location, leading zero suppression, and switch to 100 ns. Ob serve the correct readout displays as 

units indicators according t d I able 2TI shown in ITable 2^ 
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Table 2-2 

PERIOD B, TIME A - B, WIDTH B 
(TIMING MODE) DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


Unit 

Indicators 


Decimal Point 
Display 


100 ns 


MHz/A/Sec 


0.0 


1 ^/s 


k Hz/m Sec 


0.000 


10 /js 


kHz/mSec 


0.00 


100 /JS 


kHz/mSec 


0.0 


1 ms 


Hz/ Sec 


0.000 


10 ms 


Hz/Sec 


0.00 


100 ms 


Hz/Sec 


0.0 


1 s 


Hz/Sec 


0 


10 s 




0.00 



Set the FUNCTION switch to WIDTH B in the blue area 
of the front panel while retaining the setting of the 
AVG/TIMING switch; observe the correct readout display. 



Set the FUNCTION switch to TIME A - B in the blue 
area of the front panel while retaining the setting of the 
AVG/TIMING switch; observe the correct readout display. 



Averaging Mode. Repeat the preceding checks for 
these functions in the dark grey area of the front panel. 
Observe the corr ect readout display for each switch 
setting as shown ir l Table 2^ 



Table 2-3 



PERIOD B, TIME A - B, WIDTH B 
(AVERAGING MODE) DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


Unit 

Indicators 


Decimal Point 
Display 


1 


kHz/mSec 


0.0000 


10 


kHz/mSec 


0.00000 


10' 


kHz/mSec 


0.000000 


10' 


MHz//iSec 


0.0000 


10' 


MHz//ySec 


0.00000 


10' 


MHz//iSec 


0.000000 


10^' 


GHz/nSec 


0.0000 


10' 


GHz/nSec 


0.00000 


10' 


GHz/nSec 


0.000000 



Events A During B and Ratio A/B Displays 

Set the FUNCTION switch to EVENTS A DURING B 
and the AVGS/TIMING switch to 1. Check the readout 
displays according t d) Table 2^ 



Set the FUNCTION switch to RATIO A/B and the 
AVGS/TIMING switch to 1. Again check the readout 
displays usin di Table 2-4I 



Table 2-4 

RATIO A/B AND EVENTS A 
DURING B DISPLAY CHECK 



AVGS/TIMING 
Switch Setting 


Decimal Point 
Display 


1 


0 


10 


0.0 


10' 


0.00 


10' 


0.000 


10' 


0.0000 


10' 


0.00000 


10" 


0.000000 


10' 


0.0000000 


10' 


0 



Time Manual Displays 

Verify that the jumper located on the Auxiliary Circuit 
Board is in the TIME MANUAL position. Set the FUNC- 
TION switch to the TIME MANUAL Position and the 
AVGS/TIMING switch to 1 sec. 



The GATE indicator should light and an advancing 
count should be displayed when the START/STOP button 
is pushed in. The GATE indicator should go out when the 
count is stopped by releasing the START/STOP button. 
Check the overflow display by setting the AVGS/TIMING 
switch to 100 ns pressing the START/STOP button in, and 
letting the count advance, When the last decade (eighth 
digit) goes from nine to zero the OVERFLOW indicator will 
light. Release the START/STOP button and observe that 
the OVERFLOW indicator remains on, but the count does 
not change. Pressing the RESET button clears the 
overflow condition, sets the count to zero, and ex- 
tinguishes the OVERFLOW indicator. 



Totalize A Display 

For this check, the jumper located on the Auxiliary 
Circuit Board must be in the Totalize position. 



WARNING 



Unless you are qualified to do so, refer placement of 
this jumper to quaiified personnel. 



Set the FUNCTION switch to the TOTALIZE A/TIME 
MANUAL position. Observe a zero at the right of the 
readout display. The GATE indicator should light when 
the START/STOP button is pushed in, and go out when 
the button is released. The units indicators and decimal 
points should remain off. 
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Channel A Slope 

Verify that the TOTALIZE/TIME MANUAL jumper is in 
the TOTALIZE position. With the FUNCTION switch set to 
TOTALIZE A/TIME MANUAL and CH A to + SLOPE 
(button out), press the START/STOP button. Turn the CH 
A LEVEL control fully clockwise. The readout display 
should increase one count each time the control is rotated 
from clockwise to counterclockwise (past center posi- 
tion). Verify that the count does not increase when the 
control is turned from counterclockwise to clockwise. 



Change to - SLOPE (button in) and push the RESET 
button to clear the display. The readout should now 
increase one count each time the CH A LEVEL control is 
rotated from counterclockwise to clockwise (past center). 
Turning the control from clockwise to counterclockwise 
should not increment the display. 



OPERATING 



GENERAL 

The following discussion provides general information 
about each mode of operation and instructions on making 
measurements for FREQUENCY A, RATIO A/B, TIME 
INTERVAL (WIDTH B and TIME A - B), EVENTS A 
DURING B, and TOTALIZE. 



FREQUENCY A MODE 

In this mode the input signal isconnectedto CH A Input 
only, either through the rear interface or the front panel 
connector. Use ac coupling for most frequency 
measurements to avoid readjusting the LEVEL control 
because of changing dc levels. The repetitive nature of the 
signals makes slope selection unnecessary for frequency 
measurements. Signals less than 3 volts peak-to-peak 
need not be attenuated; larger signals should be 
attenuated to within the range of 60 mV to 3 V peak-to- 
peak. 



Set the FUNCTION switch to FREQUENCY A and, with 
the AVGS/TIMING switch, select one of the shorter gate 
times. Set the DISPLAY TIME control fully coun- 
terclockwise. Connect the signal to be measured to the 
input and adjust the LEVEL control for a stable display. 
The LEVEL control setting should not be critical unless the 
signal amplitude and frequency are close to the specified 
limits. 



If the count varies from reading to reading, it is 
probably caused by jitter in the signal source. If the count 



Channel B Slope 

Set the FUNCTION switch to PERIOD B, CH B to + 
SLOPE (button out), and the AVGS/TIMING switch to 1. 
Push the RESET button. Check that the GATE indicator 
turns on when the CH B LEVEL control is rotated from 
clockwise to the counterclockwise position. Turning the 
control back to clockwise should have no effect on the 
GATE indicator. Another turn from clockwise to 
counterclockwise turns the GATE indicator off. 



Change to - SLOPE (button in) and press the RESET 
button. Observe that rotating the CH B LEVEL control 
from counterclockwise to clockwise and back produces 
an action that is just opposite that described in the 
preceding paragraph. 



MODES 



changes unreasonably, the DC 503A is not being 
triggered properly, either because the controls are not 
correctly set or the signal is beyond the capabilities of the 
counter. 



Measurement Intervals. To adjust the trigger controls, 
choose a short gate time such as .1 second or .01 seconds. 
This gives rapid feedback via the display whether or not 
the counter is being triggered. Final selection of gate time 
depends upon the frequency being measured, desired 
resolution, and willingness of the operator to wait for a 
measurement. 



Resolution. A 10 second gate time means the operator 
must wait 10 seconds for a measurement to be made and 
displayed. This will give 0.1 Hz resolution. A 10 second 
count will display fewer than the available eight digits for 
any signal below 10 MHz. 



Overflow. Through intentional use of “overflow” dis- 
plays, it is possible to improve the resolution of the 
counter. Select a gate time that displays the most signifi- 
cant digit as far to the left as possible. Note the numbers 
displayed to the right of the decimal. Move the decimal to 
the left, by selecting longer gate times, until the desired 
resolution is achieved. The OVERFLOW indicator will light 
when the most significant number overflows the last 
storage register. The relationship between gate time, 
measured frequency, displayed digits, and overflow is 
shown in ITable 2 ^ 
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Table 2-5 

GATE TIME vs MEASUREMENT RESOLUTION 



Gate 

Time 


^^100 MHz 


10 MHz to 
100 MHz 


1 MHz to 
10 MHz 


^1 MHz 


LSD 


100 A/S 


2 digits 


1 digit 






.01 GHz 


1 fjS 


3 digits 


2 digits 


1 digit 




1 MHz 


10 /jS 


4 digits 


3 digits 


2 digits 


1 digit 


0.1 MHz 


100 fjS 


5 digits 


4 digits 


3 digits 


2 digits 


.01 MHz 


1 mS 


6 digits 


5 digits 


4 digits 


3 digits 


.001 MHz 


10 mS 


7 digits 


6 digits 


5 digits 


4 digits 


.0001 MHz 


100 mS 


8 digits 


7 digits 


6 digits 


5 digits 


.01 kHz 


1 S 


OVERFLOW 


8 digits 


7 digits 


6 digits 


.001 kHz 


10 S 


OVERFLOW 


OVERFLOW 


8 digits 


7 digits 


.0001 kHz 



Measurement Rate. Once a stable measurement is 
obtained, the rate at which measurements are made can 
be controlled by the DISPLAY TIME control. Turning the 
control clockwise holds off the gate and stores the display 
for a longer time before a new measurement is made and 
displayed. Display time and gate time together complete a 
measurement-display cycle. 



The DISPLAY TIME control is uncalibrated and 
variable from about 0.1 second (in the MIN position) to 
about 5 seconds. At the extreme clockwise end of the 
control is a detent position called HOLD. In HOLD, the last 
count taken will be stored and displayed for an indefinite 
period. A new count and display can be initiated by 
pressing the RESET button, moving the DISPLAY TIME 
control out of the detent, or changing the gate time. 



PERIOD MODES 

The period and period average modes allow single 
period measurements or multiple period averages to be 
made with input frequencies into CH B. These modes are 
useful for making low frequency measurements where 
maximum resolution is desired without waiting for long 
measurement time. Simply stated, the PERIOD B mode 
reverses the functions of signal and clock as compared to 
FREQUENCY A mode. Refer t 6 Flo. 2-A A. 



Averaging. Resolution and accuracy is improved by 
averaging the signal value over a large number of signal 
events. This increases the total time to take a measure- 
ment, i.e., similar to selecting a longer gate time in 
FREQUENCY A mode. Refer \ 6 Fig. 2-4 B. 



preferred. Other wave shapes can be accurately measured 
if the amplitude is kept high. 



TIME INTERVAL MODES 

Two modes of time interval measurement can be 
selected: WIDTH B, and TIME A - B. The WIDTH B mode 
measures the time between two points on a waveform. 
These two points are selected by the CH B triggering 
controls such that the counter main gate turns on at the 
point selected by the CH B SLOPE and LEVEL controls, 
and turns off at the same level but the opposite slope. 
Refer to l Fio. 2-4 C. 



The TIME A - B mode measures the time between two 
points on two waveforms. These two points are controlled 
such that the CH A triggering controls select the point at 
which the main gate turns on, andthe CH B control s select 



the point at which the main gate turns off. Refer tc Fig. 2- 
4D. 



Triggering. The voltage levels necessary to establish 
the triggering points on any selected slope are monitored 
and set with digital voltmeter readings at the CH A/CH B 
TRIG LEVEL pin jacks on the front panel or rear interface 
connections. I Fig. 2-5I illustrates typical TRIG LEVEL 
voltage settings for various time interval measurements. 
When making these measurements, each channel must be 
dc coupled and coaxial cables must be properly ter- 
minated in order to maintain signal fidelity. 



Low Frequencies. Period Measurements of signals 
below 10 Hz, and particularly in the lowest decade from 
0.1 Hz to 1.0 Hz, become rather sensitive to wave shape 
and amplitude. Since it is desirable for the signals to pass 
through the trigger hysteresis abruptly, square waves are 



WIDTH B Mode. In order to measure pulse duration 
ri-ia. 2-$ . waveform 3), the 50% level must be determined. 
Set the FUNCTION switch to WIDTH B and the CH B 
LEVEL control fully counterclockwise. Apply the input 
signal to the CH B input connector. The GATE indicator 
must be off. 
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Fig. 2-4. Representation of Interval measurements. 



Rotate the LEVEL control until the GATE indicator just 
come on and record the digital voltmeter reading. 
Continue rotating the LEVEL control until the GATE 
indicator just goes off and record the digital voltmeter 
reading. Subtract the first digital voltmeter reading from 
the second and divide by 2; this is the 50% level. 



Reset the CH B LEVEL control so that the digital 
voltmeter indicates the 50% level. Read the pulse duration 
from the DC 503A display. 



Time A - B Mode. This measurement requires input 
signals to both CH A and CH B, but the peak-to-peak 
signal amplitude should first be determined using the 
WIDTH B mode instructions. For TIME A - B 
measurements, follow these steps: 

1. Set the FUNCTION switch to WIDTH B. 



2. Referring to WIDTH B mode instructions, determine 
the peak-to-peak amplitude and desired triggering 
level of the signal to be applied to the Channel B 
input. 



3. If the signal to be applied to Channel A input is 
different than that being applied to Channel B, 
repeat Step 2 for this signal. 



4. Set the Channel B LEVEL control to the desired 
triggering level as calculated in Step 2. 



5. Set the FUNCTION switch to TIME A - B. 



6. Set the Channel A LEVEL control to the desired 
triggering level as calculated in Step 3. 



7. With signals connected to the proper channels, read 
the elapsed time interval between the triggering 
level of Channel A and the subsequent triggering 
level of Channel B from the DC 503A display. 



Time Interval Averaging. Averaging can be used to 
increase the accuracy and resolution of repetitive signal 
measurements. The basic reason for averaging is the 
statistical reduction of the ±1 count error. If the ±1 count 
error is truly random, then as more intervals are averaged, 
the measurement will tend to approach the true value of 
the time interval. For time interval averaging to work, the 
time interval being measured must be repetitive and have a 
repetition frequency that is nonsynchronous to the 
counter clock rate. The DC 503A will measure up to 10” 
averages in both Width B averaging and TIME A - B 
averaging. 
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Fig. 2-5. Typical CH A and CH B Level Out voltage settings for various time interval measurements. 



EVENTS A DURING B MODE 

In the EVENTS A DURING B mode, the events applied 
to Channel A are counted. The count is gated by the signal 
applied to Channel B input. The accumulated total of 
events A that arrived during the time signal B was 
triggered is displayed in the readout. Refer to IFiq. 2-6I 



The following procedure can be used to make a 
measurement like that shown in IFi g. 2-6l 



1. Apply the signal to be counted to Channel A. With 
the FUNCTION switch at FREQUENCY A, set 
Channel A SLOPE switch to + SLOPE. Adjust the 
LEVEL control for a stable display. 



2. Apply the control signal to Channel B. With the 
FUNCTION switch at PERIOD B, set Channel B 
SLOPE switch to + SLOPE, Adjust the LEVEL 
control for a stable display. 



3. Set the FUNCTION switch to EVENTS A DURING B. 



When the Channel B signal excursion occurs, Channel 
B is triggered andthe gate opens, allowing the Channel A 
pulses to be counted. 



Averaging. Averaging can be used to Increase the 
accuracy and resolution of repetitive event per interval 
measurements. As more events are averaged, the 
measurement tends to approach the true value of the 
number of events per interval. 



RATIO MODE 

The DC 503A may be used to measure the ratio of two 
signals, where one signal is applied to Channel A input 
and the other signal is applied to Channel B input. 
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Fig. 2-6. Illustration of CH A events counted from portion of CH A signal pulses during the counter gate open time (controlled by 
CH B signal). 



In the Ratio A/B mo(de, the frequency of the signal 
applied to Channel A is divided by the frequency of the 
signal applied to Channel B, and the resultant ratio is 
displayed. 



Triggering. The operation of Channel A and Channel B 
trigger controls is the same as for frequency and period 
measurements. Set the trigger controls as follows: 

1. Go to the FREQUENCY A mode and adjust the 
Channel A trigger controls for a normal frequency 
measurement. 

2. Go to the PERIOD B mode and adjust the Channel B 
trigger controls for a normal period measurement. 



3. Leaving the Channel A and Channel B trigger 
controls as they are, gotothe RATIO A/B mode. The 
correct ratio should be displayed. 



Resolution. The AVGS/TIMING switch, which controls 
the number of averages of the Channel B signal, may now 
be set to display maximum resolution. For most 



measurements, the smallest number of averages that 
produces a useful number of digits should be considered. 

TIME MANUAL MODE 

This mode is a manual analog of the TIME A - B mode. 
In this mode, only the AVGS/TIMING switch and 
START/STOP switch affect the display. 



Starting and Stopping. The TIME MANUAL mode may 
bethought of as a “stop-watch” type of operation. With the 
FUNCTION switch inthe TIME MANUALposition (and the 
internal jumper properly positioned), the display starts 
counting time-base pulses when the START/STOP switch 
is depressed. It will continue to count and display the 
accumulated total until the START/STOP switch is releas- 
ed. The last count will then be held in the display until 
another START command is given (in which case the 
count will again advance), or other controls are actuated. 
Pressing the RESET button will return the display to zero. 
Changing the setting of the AVGS/TIMING switch will 
change the frequency of the time-base pulses being 
counted and reset the display to zero. The start/stop 
function can also be performed remotely via the rear 
interface connections. 
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Clocking Rate. When the AVGS/TIMING switch is in 
the 1 s position, one-second pulses are being counted and 
the display accumulation advances one count per second, 
and so on. 



Whenever the accumulated count is above 99,999,999, 
the OVERFLOW indicator will light to indicate register 
overflow; however, the accumulation continues at the 
normal rate, except that digits for decades above 10' are 
not displayed. 



TOTALIZE A MODE 

This mode is a manual analog of the FREQUENCY A 
mode. Inthismode, signal event sapplied tothe Channel A 
input are counted and the accumulated total displayed 
during the time the START/STOP button is depressed to 
the START position. The main application of this mode is 
to accumulate the count of relatively infrequent and 
irregular events. 



Operation. Apply the signal to Channel A input and set 
the trigger controls the same as for a frequency measure- 
ment. Only the Channel A trigger controls, the RESET 
button, and the START/STOP button affect the display in 
this mode. 



Starting the Count. Press the START/STOP button and 
adjust the Channel A LEVEL control until a count begins to 
advance. The accumulated count is displayed in whole 
numbers. 



Stopping the Count. If the START/STOP button is 
released and no other controls are actuated, the last total 



will continue to be displayed. No more incoming events 
will be added to the total. 



Restarting and Resetting. When the START/STOP 
button is again depressed, incoming events will advance 
the displayed total. Resetting the count to zero can be 
done at any time by pressing the RESET button. 



Remote start/stop. Starting and stopping the count can 
be accomplished remotely via connections to the rear 
interface. 

REPACKAGING FOR SHIPMENT 

If the Tektronix instrument is to be shipped to a 
Tektronix Service Center for service or repair, attach a tag 
showing: owner (with address) and the name of an 
individual at your firm that can be contacted. Include 
complete instrument serial number and a description of 
the service required. 



If the original package is not fit for use or not available, 
repackage the instrument as follows: 

Surround the instrument with polyethylene sheeting, or 
other suitable material, to protect the exterior finish. 
Obtain a carton of corrugated cardboard of adequate 
strength and having inside dimensions no less than six 
inches more than the instrument dimensions. Cushion 
the instrument by tightly packing dunnageor urethane 
foam between the carton and the instrument, on all 
sides. Seal the carton with shipping tape or an in- 
dustrial stapler. 

The carton test strength for your instrument is 200 
pounds. 
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SECTION 3 

THEORY OF OPERATION 

BLOCK DIAGRAM DESCRIPTION 



Introduction 

For the following block diagram description refer to the 
Block Diagram foldout page at the rear of this manual. 



Channel A and Channel B Amplifiers 

There are two inputs, CH A and CH B. Signals to be 
counted or timed are applied to either or both channels via 
front panel bnc connectors or via the rear interface. The 
front panel inputs for both channels are terminated with an 
impedance corresponding to a resistance of 1 Mf 
paralleled with approximately 27 pF. The rear interface 
inputs to both channels are terminated with a resistance of 
approximately 50 Q. Both channels are identical up to the 
Signal Flouting circuits. 



Each channel contains an ac/dc coupling switch, a X1 
or X5 attenuation network, a buffer amplifier circuit acting 
as a comparator that compares the incoming signal level 
against the triggering level as a reference, and 
amplifier/Schmitt circuits driving the signal slope selec- 
tion functions in the Signal Routing circuits. Each channel 
also contains an operational amplifier serving as a X1 
buffer circuit, supplying a buffered version of the trigger 
level at the front panel tip jacks or rear interface connec- 
tions. 



NOTE 

The remainder of this biock diagram description 
discusses the signal paths through the remaining 
circuit blocks and the typical events related to each 
mode of operation (FUNCTION) listed on the front 
panel. 



FREQUENCY A (Variable Gate) 

For this mode of operation the CH A signal passes 
directly through the Signal Routing circuits to the Decade 
Accumulators. The signal is counted by the 1st DCU, then 
the 2nd DCU, and then by the 6-Decade Counter (a total of 
eight decades). In the FREQUENCY A mode the Time 
Base signal is routed to the ^ N Circuit (variable gate) to 
generate a Measurement Gate (via the Gate Generator) for 
the desired measurement time. At the end of the Measure- 
ment Gate interval, the accumulated count is latched in 
the 8-Decade Latch/Multiplexer circuits, converted from 
BCD to 7-segment information and displayed on the front 



panel with the proper decimal point location and correct 
annunciator illuminated. 



The Measurement Cycle Timing circuit determines the 
Display Time, clears the Gate Generator circuits, loads 
(latches) the decade counters, and resets the counters for 
the next measurement cycle in all modes of operation. 



PERIOD B (Variable Clock) 

In this TIMING mode, the CH B signal is passed 
through the Signal Routing circuits to the Gate Generator 
and the Time Base signal is routed to the N Circuit 
(variable clock). The -i- N output is routed to the Count 
Input of the Decade Accumulators and the Measurement 
Gate is generated by a single period of the signal from 
Channel B. As before, the accumulated count for this 
mode and all subsequent modes is latched, decoded from 
BCD data to 7-segment information, and displayed on the 
front panel with the correct annunciator illuminated and 
the proper decimal point location. 



PERIOD B (Averageable — 100 ns Clock) 

For this AVGS mode, the Time Base signal 
(10 MHz = 100 ns) is not divided; it is applied through the 
Signal Routing circuits directly to the Count Input of the 
Decade Accumulators. The CH B signal is routed to the 
N Circuit, The N output causes the Gate Generatortc 
generate a Measurement Gate interval equal to 10" periods 
of the CH B signal. The Time Base is counted for 10” 
periods before the accumulated count is latched for 
display. 



WIDTH B (Variable Clock) 

In this TIMING mode, the 10 MHz Time Base is routed 
to the -i- N Circuit. The ^ N output (variable clock) is 
routed directly to the Count Input of the Decade Ac- 
cumulators. The CH B signal is used to generate the 
Measurement Gate (via the Gate Generator). A single 
pulse width at the output of the Channel B amplifier 
generates the gate. 



WIDTH B (Averageable— 100 ns Clock) 

In WIDTH B, AVGS mode, the Time Base signal is not 
divided by N; it is routei directly to the Count Input of the 
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Decade Accumulators, The pulses at the output of the 
Channel B amplifier are routed through the ^ N Circuit 
whose output causes the Gate Generator to develop a 
Measurement gate equal to 10"" pulse widths. 



Counts are accumulated in the decade counters during 
either the positive portions of the pulse widths or the 
negative portions, dependent on the SLOPE polarity 
selection for the Channel B signal. 

TIME A - B (Variable Clock) 

The TIME A — B, TIMING mode, varies from the 
WIDTH B (Variable Clock) mode only in that the pulse 
width that generates the Measurement Gate is derived 
from the Time A — B Generator. The outputs of both 
Channel A and Channel B amplifiers are applied to the 
Time A -- B Generator. The pulse width starts on the 
rising edge of the Channel A signal and ends on the rising 
edge of the Channel B signal. By changing the signal 
SLOPE polarity for Channel A or Channel B, the width can 
be from the rising edge of A to the falling edge of B, or any 
other combination. 



For this mode the 10 MHz Time Base signal is routed to 
the i N Circuit whose output is then routed directly tothe 
Count Input of the Decade Accumulators. Again, the 
Measurement Gate interval is dependent on the pulse 
width at the output of the Time A — B Generator. 

TIME A — B (Averageable— 100 ns Clock) 

This AVGS mode has the signals from Channel A and 
Channel B also applied to the Time A — B Generator 
circuit. The Time A B Generator output isthen routedto 
the ^ N Circuit whose output causes the Gate Generator 
to produce the Measurement Gate interval. For this mode, 
the 10 MHz Time Base signal is routed directly to the 
Count Input of the Decade Accumulators. The count is 
accumulated for 10" pulse widths from the Time A -- B 
Generator. 



EVENTS A DURING B (Averageable) 

This mode is exactly like the WIDTH B (Averageable) 
mode, except that the output of the Time Base is disabled 
and the output of Channel A is applied directly to the 
Count Input of the Decade Accumulators. For this mode, 
the pulse width at the output of Channel B is routed to the 
r N Circuit whose output causes the Gate Generator to 
produce the Measurement' Gate fnt'erval! The ChanneT A 
events are averaged for 10” pulse widths from Channel B. 

RATIO A/B (Averageable) 

The Time Base output is disabled and not used for this 
mode; Channel A signals are routed directly to the Count 



Input of the Decade Accumulators. TheChannel B signals 
drive the ^ N Circuit, causing the Gate Generator to 
generate the Measurement Gate. The Measurement Gate 
interval is actually 10' times the number of Channel B 
signals and the Channel A signals are counted during that 
time. 



TOTALIZE A 

In the TOTALIZE A mode the Measurement Gate is 
generated by the START/STOP switch on the front panel 
or via the Remote Start/Stop line at the rear interface. The 
Channel B, Time A — B Generator, Time Base, ^ N 
Circuit, and Gate Generator circuits are not used for this 
mode. Instead of accumulating clock signals from the 
Time Base or signals from the ^ N Circuit, the Channel P 
signals are accumulated during the ^STATtT/STOF inter- 
val. 



TIME MANUAL (Variable Clock) 

For this mode there are no inputs to Channel A or 
Channel B. The 10 MHz Time Base is routed to the N 
Circuit whose output is routed directly to the Count Input 
of the Decade Accumulators. The Measurement Gate 
interval is generated either by using the START/STOP 
switch on the front panel or by changing the voltage level 
on the Remote Start/Stop input at the rear interface. 

Decade Accumulators, 6-Decade Counter/8- 
Decade Latch 

The 1st DCU consists of ECL flip-flops, requiring 
ECL/TTL conversion to drive the first decade latch The 
2nd DCU operates at TTL levels and drives the second 
decade latch directly. From that point, there are six more 
internal counters and six more decades of latch, all 
contained in one integrated circuit. This arrangement 
provides a total of eight decades of count and eight 
decades of latch. 



The 6-Decade Counter/8-Decade Latch circuit has its 
own internal oscillator to generate the Time Slot informa- 
tion. It also generates the Scan Clock, Overflow, and BCD 
output data. Between the time slots and BCD data there is 
enough information to drive the Display. The zero blank- 
ing function is also provided internally. 



Measurement Cycle Timing 

The display timing, reset, clear, and load (latch) 
functions for the decade counters are provided by the 
Measurement Cycle Timing circuit. 

Decimal Point and Annunciator Encoder 

The decimal point location is determined by encoding 
circuits using the time slot information and information 
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derived from two programmable read-only memory 
(PROM) devices that look at the settings for the FUNC- 
TION and AVGS/TIMING Switching Logic circuits. Four 
of the six annunciators are also encoded with data from 
the PROM devices. 



Time Base 

The standard 10 MHz (100 ns) clock is generated by a 
crystal controlled Colpitts oscillator The Option 01 



counter has a 10 MHz, self contained, proportional 
temperature controlled oven oscillator for increased ac- 
curacy and stability. 

Power Supplies 

The power supplies for the instrument accepts the raw 
±33 Vdc and +11.5 Vdc from the power module and 
generate the ±12 V regulated power, the 5 V regulated 
power, and the +2.7 Vtermination supply used in the ECL 
circuits. 



DETAILED CIRCUIT DESCRIPTION 



Introduction 

Complete schematic diagrams are found in the 
Diagrams and Illustrations section at the rear of this 
manual. Refer to the preceding Block Diagram Descrip- 
tion and to the indicated schematic diagram numbers 
throughout the following circuit description. 

CH A and CH B Amplifiers 




(R1226). Resistor R1627 (R1224) limits the high frequency 
gate current, while capacitor Cl 720 (Cl 120) compensates 
for the capacitance around the gate circuitry of the input 
differential amplifier. 



The input differential amplifier, Q1630 (Q1230), has 
very high input impedance and transconductance. High 
common mode rejection for the differential amplifier is 
provided by a constant current source, Q1620 (Q1220) 
and associated components. 



NOTE 

Since both amplifier circuits are identical, this 
description discusses the theory of operation for 
Channel A Amplifier with the associated circuit 
component for Channel B Amplifier listed in 
parenthesis. 



The other gate of the DMOS FET pair is connected to 
the Trigger Level control R500 (R600) and the trigger level 
output circuit, U1620 (U1220) and associated com- 
ponents. The Trigger Level control sets the dc reference 
level to which the input voltage is compared. The counter 
measurements are made with respect to the dc reference 
level set by R500 (R600). The trigger level range is ±3.5 V. 



The input signal applied to the input bnc connectors of 
each channel, J510 (J610), passes through three switches 
to the gate connection of a DMOS FET differential 
amplifier, Q1630 (Q1230). The EXT/INT switch, SI 732 
(SI 031), activates relay K1810 (K1800) to select either the 
front panel input or the rear interface connection, PI 900- 
16A (PI 900-1 7B). The rear interface input connection is 
terminated internally with a 51 Q resistor, R1731 (R1132). 
After input selection the signal coupling method is chosen 
by the ac or dc coupling switch for each channel, SI 731 
(SI 030). The dc component of the signal is removed by 
capacitor Cl 830 (Cl 030), resulting in a signal that varies 
around its average level. Attenuation of the input signal, 
XI or X5, is determined by the setting of SI 730 (SI 021). 



Four diodes, CR1620, CR1720, CR1621, and CR1721 
(CR1220, CR1120, CR1221, and CR1121) are provided to 
limit the input voltage to Q1630 (Q1230). Clamping occurs 
at approximately +6 V or -13 V. The diode clamping 
circuits are protected against excessive current by R1629 



The buffer amplifier circuit, U1620 (U1220) and 
associated components, has a high input impedance and 
approximately unity gain, minim izingthe loading effect on 
the differential amplifier. The CH A (CH B) Level Out 
value is very close to the dc level set by the Trigger Level 
control. Potentiometer R1525 (R1420) is adjusted to 
compensate for the offset voltages of the differential 
amplifier and buffer circuits. 



The output of the DMOS FET pair is applied differen- 
tially to the input of a three stage line receiver circuit, 
U1530C, U1530B, and U1530A (U1330A, U1330B, and 
U1330C). The first stage of the line receiver, U1530C 
(U1330A), operates as a transresistance amplifier to lower 
the load impedance on the differential amplifier. 



The second stage of the line receiver, U1530B 
(U1330B), operates as a voltage amplifier with a gain of 
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approximately three. The differential output from this 
voltage amplifier drives the Schmitt trigger circuit, 
U1530A (U1330C). The Schmitt trigger circuit shapes the 
input signal and drives the SLOPE selection gates on 
schematic 3. 



on pin 11. The second rising edge causes U1321B to again 
change state. A low is clocked through to pin 15 and a high 
to pin 14; returning U1321B to its original state after reset. 
The circuit is now ready to accept another falling edge 
(CH A signal) on pin 11 of U1420C. 



Introduction to Signal Routing 




NOTE 



The end result of two changes of state for U1321 B is 
that a pulse width has been generated on pin 15 that goes 
high on the rising edge of the CH A signal and goes low on 
the rising edge of the CH B signal. 



Before reading this part of the detailed circuit 
description, refer to the Block Diagram Description 
for basic signal path information. 



Signal slope selection for each channel of the DC 503A 
is provided by exclusive-OR gates, U1421A for Channel A 
and U1421 B for Channel B. A high voltage level on pin 5 of 
U1421A or pin 7 Of U1421B inverts the input signal on pin 5 
or pin 9 of U1421. Both gates have complemented outputs, 
pins 2 and 11. 



Signal Routing and Gate Generator 

The purpose of the Signal Routing circuit istoroutethe 
CH A, CH B, Time ^ B, or Time Base (110 ns clock) 
signals to either the Gate Generator (pin 6 of U1410A), the 
^ N Circuit (schematic 6), or directly to the Count Input of 
the Decade Accumulators (schematic 4). In some modes 
of operation, the signals are routed to the ^ N Circuit and 
then back to the Decade Accumulators or Gate Generator 
(via the emitter circuits of Q1330 or Q1320). 




The outputs from the slope selection gates go to the 
SHAPED OUT tip jacks, J520 and J540, after buffering by 
01 420 and 01530, respectively. The Channel A signal also 
goes to pin 12 of U1420D and pin 11 of U1420C, while the 
Channel B signal goes to pin 5 of U1420A and pin 6 of 
U1420B. In both TIME B modes (variable clock or 
averaging), U1420D and U1420A are disabled with high 
voltage levels on pins 13 and 4, respectively. With U1420D 
and U1420A disabled, the input signals are routed to the 
TIME A - B Generator, U1321B. Both NOR gates, 
U1420D and U1420A, are also disabled for the TIME 
MANUAL mode. The Channel B NOR gate, U1420A, is 
disabled for the TOTALIZE A and FREOUENCY A modes; 
U1420D is not. Refer to the FUNCTION switch (S1810) 
logic pattern on the schematic for specific logic levels that 
enable or disable the remaining signal routing gates. 



Time A ^ B Generator 

Whenever a Reset signal appears on pin 13 of U1321 B, 
it sets pin 15 low and pin 14 high. The low on pin 15 enables 
U1420C on pin 10 and the high on pin 14 disables U1420B 
on pin 7. After reset, the Time A ^ B Generator waits fora 
positive transition (rising edge) on pin 11 of U1321B. 



The first falling edge (after reset) on pin 11 of U1420C 
causes U1321 B to change state; pin 15 goes high, pins 14 
and 10 go low. This change of state disables U1420C, 
enables U1420B, and sets pin 10 (D input) of U1321B low. 



The Time A — B Generator remains in this high state 
until a falling edge (CH B signal) occurs on pin 6 of 
U1420B. The failing edge is inverted and clocks U1321B 



Refer to I Fig. 3-TI for a typical DC 503A timing diagram 
and the sources of the count and measurement gate. 

FREQUENCY A. The object of this mode istocount the 
CH A signal and use the Time Base to generate the 
Measurement Gate, For this mode, the CH A signal is 
routed through U1420D directly to the Decade Ac- 
cumulators (U1221-9, schematic 4), The Time Base signal 
(100 ns clock) is routed through U1320C (pin 10 low) and 
out to the input of the -F N Circuit (U1310A-6, schematic 
6). After the Time Base signal has been divided down (to 
1 MHz, to 100 kHz, etc) it is routed back to the emitter of 
Q1320. This transistor is turned on in the saturated mode 
and passes the divided down signal, clocking the Gate 
Generator on pin 6 of U1410A and pin 11 of U1410B. 
Before a valid Measurement Gate can be generated the 
Gate Generator must have been reset (cleared) via 
U1320D. 



The first positive transition of the T- N clock signal 
causes pin 15 of U1410B to go high. The second positive 
transition of the -F N clock causes pin 15 to go low and 
remain low for all other clock transitions until after 
U1410A and U1410B are reset by the clear pulse on pin 12 
of U1320D. 



The output on pin 14 of U1410B is the complement of 
the signal on pin 15. Pin 14 goes low and then high with the 
first and second clock transitions, remaining high until 
after reset (clear). The output on pin 14 is routed through 
and inverted by U1330B (pin 7 low). This positive gate is 
inverted again by U1220C before acting as the Measure- 
ment Gate for the Decade Accumulators. 
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U1420C-10 
U1220C-10 
U1122D-14 
U1422B-6 <3> 
Q1400 COLLECTOR 
U1420B-4 <3> 
U1221-9 




FUNCTION 


COUNT SOURCE 


GATE SOURCE 


FREQUENCY A 


CHANNEL A 


DECADE DIVIDED 10 MHz TIME BASE 


PERIOD B 


DECADE DIVIDED 10 MHz TIME BASE 


ONE PERIOD OF B INPUT 


WIDTH B 


DECADE DIVIDED 10 MHz TIME BASE 


ONE WIDTH OF B INPUT 


TIME A-B 


DECADE DIVIDED 10 MHz TIME BASE 


ONE INTERVAL FROM CHANNEL A 
INPUT TO CHANNEL B INPUT 


PERIOD B (AVG) 


10 MHz TIME BASE 


N PERIODS OF B INPUT 


WIDTH B (AVG) 


10 MHz TIME BASE 


N WIDTHS OF B INPUT 


TIME A-B (AVG) 


10 MHz TIME BASE 


N INTERVALS FROM CHANNEL A 
INPUT TO CHANNEL B INPUT 


EVENTS A DUR B (AVG) 


CHANNEL A 


N WIDTHS OF B INPUT 


RATIO A/B (AVG) 


CHANNEL A 


N PERIODS OF B INPUT 


TOTALIZE A 


CHANNEL A 


START/ STOP SWITCH 


TIME MANUAL 


DECADE DIVIDED 10 MHz TIME BASE 


START/STOP SWITCH 



2971-02 



Fig. 3-1. Typical DC 503A timing diagram. 
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The Gate Generator circuit also produces the Latch 
Trigger and a complementary Measurement Gate going to 
the Measurement Cycle Timing circuit on schematic 5. 
The operation of the Latch Trigger circuit is the same for 
all modes of operation that requires a Measurement Gate 
and will be described only once. 



The generation of the Latch Trigger signal starts 
whenever pin 3 of U1410A goes high at reset (clear) for the 
Gate Generator. At reset, pin 13 of U1330D goes high and 
pin 15 goes low. This low is transmitted without inversion 
through buffer U1122D. Therefore, the Latch Trigger 
signal on pin 14 of U1122D goes low whenever the Gate 
Generator is cleared. 



As soon as a positive clock edge occurs on pin 6 of 
U1410A, pin 3 goes low and pin 15 of U1330D goes 
momentarily high. However, pin 15 of U1410B is con- 
nected to pin 12 of U1330D and as soon as that signal goes 
high, pin 15 of U1330D goes low again. This action causes 
a momentary positive pulse immediately after first clock- 
ing the Gate Generator. This small pulse does not affect 
the operation of the instrument. 



At the end of the Measurement Gate, pin 15 of U1410B 
goes low again. When this happens there will be a low on 
pin 12 and pin 13 of U1330D, causing a low to high 
transition on its output. It is the second low to high 
transition at the end of the Measurement Gate interval that 
produces the Latch Trigger and affects the Measurement 
Cycle Timing circuit. 



PERIOD B (Variable Clock). For this mode, a Measure- 
ment Gate is generated from the Channel B input signal 
and the Time Base is counted (divided down or not). Since 
this is a single period measurement, the Time Base signal 
(10 MHz) is again routed to the ^ N Circuit via U1320C. 
During the single period the instrument counts 10 MHz, or 
1 MHz, or 100 kHz, etc. The T N output again appears at 
the emitters of Q1330and Q1320. Forthis mode itis Q1330 
that is turned on in a saturated mode, allowing the divided 
down Time Base signal to pass on to the Decade 
Accumulators. 



The Measurement Gate is generated from the CH B 
signal with U1420A enabled on pin 4 (low). The single 
period signal from CH B passes on through U1421C, then 
on through Q1321 because its base is low. 



On the first rising edge of the single period, the start of 
the Measurement Gate is generated exactly the same as 
previously discussed under the FREQUENCY A mode of 
operation. On the next rising edge of thesingle period, the 
Measurement Gate is stopped with pin 14 of U1410B high 
and pin 15 low. 



The gate signal generated on pin 14 of U1410B is again 
routed through and inverted by both U1330B and U1220C. 



PERIOD B (Average). For this mode the Time Base 
signal is passed through U1330A directly to the Decade 
Accumulators. The Channel B signal is routed to the N 
Circuit via U1420A, U1421C, and 01331 (base is low). The 
divided down Channel B signal returns via 01320 to clock 
the Gate Generator. 



The first edge to clock the Gate Generator is the first 
edge of signal period. That edge is divided down by the 
N Circuit to generate the second edge through 01320 
and terminate the Measurement Gate. The instrument is 
averaging over 10” number of Channel B signal periods to 
generate the Measurement Gate. 



WIDTH B (Variable Clock). This mode of operation is 
exactly like PERIOD B (Variable Clock), except that the 
instrument counts the Time Base signal (divided by N, or 
not) during the positive portion or negative portion of the 
input signal period to Channel B. Whether the positive 
pulse width or negative pulse width is measured depends 
on the setting of the SLOPE switch, SI 020. The Time Base 
signal passes through U1320C, out to the T N Circuit, 
back in through 01330 and on to the Decade Ac- 
cumulators. 



The exclusive-OR gate, U1421C, along with NOR gate, 
U1430B, is used to generate a single width measurement. 
The Channel B signal appears on pin 14 of U1421C. Pin 15 
is low at this time, causing U1421C to operate as a non- 
inverting buffer. When pin 14 goes from low to high, the 
output, pin 13, also goes from low to high. The positive 
transition is passed through 01321 (base is low) and 
clocks the Gate Generator on the first rising edge of the 
Channel B input, starting the Measurement Gate (pin 14 of 
U1410B goes low). 



Pin 7 of U1430B is at a logic low for this mode. When the 
Measurement Gate starts, pin 6 goes low and sets a high 
logic level on pin 15 of U1421C. During the Measurement 
Gate interval, U1421 C operates as an inverter. The next 
falling edge from Channel B (end of the positive pulse) will 
cause another positive edge to clock the Gate Generator 
and terminate the Measurement Gate. The Measurement 
Gate is again routed through U1330B and U1220C, 
enabling the Decade Accumulators to count the Time 
Base during the positive pulse width. 



WIDTH B (Average). This mode of operation is similar 
to Period B (Average), except that NOR gates U1430C and 
U1430A are involved in the process. With U1430C enabled 
on pin 10, the Channel B pulse width passes through 
U1430C to pin 4 of U1430A. The Channel B signal also 
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passes through U1421C, through Q1331, out to the 
Circuit, and back through Q1320 to start the Gate 
Generator on the first edge. Pin 14 of U1410B goes low and 
sets pin 5 of U1430A low during the Measurement Gate 
interval (U1330B is disabled). 



Pin 5 of U1430A stays low and keeps the logic gate 
enabled for the entire length of time equal to the number of 
pulse widths being averaged. The pulse width signals on 
pin 4 are gated through and inverted, appearing on pin 10 
of U1220C. The Measurement Gate signal out of U1220C 
is alternating high and low for the total number of pulse 
widths being averaged. The Time Base count is being 
accumulated in the Decade Accumulators only during the 
times that the Measurement Gate is low on pin 14 of 
U1220C. At the end of the averaging cycle, pin 5 of U1430A 
goes high, disabling that gate, and preventing any more 
counting until the next reset (clear) pulse occurs. 



TIME A B (Average). This mode is the same signal 
routing as Width B (Average), except that the width is 
generated by the Time A — B Generator circuit. The rising 
edge of the Channel A signal starts the” pulse width, and 
then the rising edge of the Channel B signal stops it. 



EVENTS A DURING B (Average). Since it is required to 
count the number of events coming through Channel A 
during N intervals of the Channel B pulse width, U1330A is 
disabled on pin 5 to lock out the Time Base, and U1420D is 
enabled on pin 13 to allow the Channel A signals to pass 
through to the Decade Accumulators. 



For this mode, the gate interval on pin 5 of U1430A lasts 
for 10" pulse widths and the Channel B signal on pin 4 is 
again logically anded through U1430A to pin 10 of U1220C 
(U1330B is disabled). The event count from Channel A is 
accumulated in the Decade Accumulators exactly like the 
Time Base was for the Width B (Average) mode. 



RATIO A/B (Average). For this mode the instrument is 
essentially performing a period average with the Channel 
B signal generating the Measurement Gate (divided down 
or not, via the ^ N Circuit), but the Channel A signal is 
being counted, rather than the Time Base. 



The Time Base is disabled via both U1330A (pin 5 is 
high) and U1320C (pin 10 is high), and the instrument 
counts the Channel A signals passing through U1420D 
(Pin 13 is low). The Measurement Gate is passed through 
U1330B (pin 7 is low) and U1220C to allow the Channel A 
count to accumulate in the Decade Accumulators. 



TOTALIZE A. Whether the instrument is in this mode or 
the Time Manual mode is dependent on the position of an 



internal jumper PI 020 (J1020) on schematic 9. Logic gate 
U1420D is enabled to allow counting the Channel A 
signals, while U1330C is enabled to allow the Measure- 
ment Gate, generated by the Start/Stop switch, SI 311, ora 
Remote Start signal on P1900-26B, to pass through 
U1220C to the Decade Accumulators. 



The Time Base is not used for this mode; logic gates 
U1330A and U1320C are disabled. The enabling of 
U1430C, Q1331, and Q1320 is redundant; the Measure- 
ment Gate is not generated via U1410B. 



TIME MANUAL. For this mode, there are no Channel A 
or Channel B input signals. The Time Base signals are 
routed through U1320C to the N Circuit and back again 
via Q1330 to the Count Input of the Decade Accumulators. 
The Measurement Gate is generated and routed through 
U1330C exactly like the Totalize A mode. 



^ N Circuit 

The first decade counter in the N Circuit consists of 
U1310A, U1310B, U1411A, U1411B, U1300B, and 
associated ECL components. As the operator selects 
different positions of the AVGS/TIMING switch, SI 010 on 
schematic 9, more and more of the remaining dividers 
become involved in the counting down process, 
generating a delay between the first and second clock 
pulses going to the Gate Generator circuit on schematic 3. 
The first decade counter is followed by U1400, a single 
decade counter, and the remaining dual decade counters, 
U1401, U1501, and U1610. 



The clock input to the N Circuit occurs on pin 6 of 
U1310A and pin 5 of U1300A. The output from the 
Circuit occurs at the wired-OR junction on pins 2 and 7 of 
U1300. 



After reset, the first clock pulse edge at pin 6 of U1310A 
and pin 5 of U1300A passes through to pin 2 of U1300A 
N Output). The next clock edge will also pass through 
U1300A if N = 1, or it is going to be held off for the 
selected N countdown. 



The ^ N setting (1 through 10^ or 100 nsthrough 10 s) 
are identified by the logic state pattern for SI 010 on 
schematic 6; the acutal switch circuit is located on 
schematic 9. These settings enable or disable logic gates 
U1300C, U1510B, U1510A, U1510C, U1510D, U1511A, 
U1511B, or U1511D. 



At reset (clear), all of the decade counters are set to a 
count of nine, causing all of the inputs to U1500 to be set 
high and enabling U1300A, Resistors R1302 and R1303 
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operate as TTL to ECL level shifters. As the first clock 
pulse on pin 5 of U1300A makes a transition from low to 
high, the output (pin 2) goes from low to high, Assuming 
that the first decade counter has also been reset, pins 9, 10, 
and 11 of U1300B are all low with its output (pin 7) also 
low. This low on pin 7 allows the first clock pulse to pass 
through U1330A. If the instrument is operating in the 1 
mode, pin 5 of U1320A is held low. This ensures that the 
counters do not advance or change their “nines” state, 
allowing all of the succeeding clock edges to pass through 
U1300A. 



For the 10 mode, pin 5 of U1320A is no longer held 
low and the first decade counter is no longer held reset. 
The first clock edge on pin 6 of U1310A passes on through 
U1300A. The first clock transition has also caused U1310A 
to change state, setting pin 9 of U1300B high. The output 
of U1300B and the wired-OR junction goes high and 
remains high for the next ten clock edges. After ten 
counts, the first decade counter is back to its original state, 
setting all three inputs to U1300B low. This causes the 
wired-OR junction to go low, allowing the eleventh clock 
edge to pass through U1300A. Thus, the first and eleventh 
clock edges causes the ^ N Output to go high. 

The reason that the decade count does not continue 
past the first decade is that pin 5 of U1510B is held low and 
pin 6 of U1400 is held high. For N = 10^ (100) pin 4 of 
U1401 is held reset (set to nine), but the first decade 
counter and U1400 are involved in the countdown 
process. The first clock edge through U1300A causes the 
: N Output to go high, and the 101st edge does the same. 
The second through one-hundredth clock edges are 
suppressed via the wired-OR junction and because the 
output of U1400 is changing, this keeps U1300A disabled 
until the 101st clock edge occurs. 



In any of the averaging modes (PERIOD B, WIDTFI B, 
TIME A - B, EVENTS A DUR B, or RATIO A/B) and 
N = 10, it requires eleven periods of the selected mode to 
count ten periods. The first clock edge on pin 6 of U1310A 
advances the first decade counter, but it is desired to hold 
off the first clock edge out of the ^ N Circuit. Instead of 
setting pins 9, 10, and 11 of U1300B all low at reset (clear) 
for the averaging modes, pins 10 and 11 areset lowand pin 
9 high; the first flip-flop, U1310A is set rather than reset. 
Anytime that the instrument is in an averaging mode and 
pin 5 of U1320A is not held low (N = 1), U1310A is set by 
the clear pulse via U1300C. 

In the TOTALIZE A mode the ^ N Circuit and the 
internal Time Base are not used. In the TIME MANUAL 
mode, the Time Base signal is divided by N. In both modes 
the gate is generated by the START/STOP switch input to 
CR1222. 



For all modes except TOTALIZE A and TIME MANUAL, 
the input to pin 3 of U1600B is at a high level. This causes 



CR1220 to be forward biased, holding pin 9 of U1310A low 
and enabling that flip-flop to change state when clocked 
on pin 6, When the instrument is operating in the 
TOTALIZE A or TIME MANUAL mode, pin 3 of U1600B is 
held low, reverse biasing CR1220 and allowing the clock 
input to U1310A to be enabled and disabled by the 
START/STOP switch. 



Also, for the TIME MANUAL and TOTALIZE A modes 
when the instrument is not dividing by one (N = 1), pins 12 
and 13 of U1430D are both low. These low levels enable 
U1220D and disables U1320B. When the circuit is cleared 
by the ECL CLR signal on pin 5 of U1220D, U1411A 
becomes set, rather than reset; U1411A is normally reset 
for the other modes. This action also produces a small 
hold off interval for the TIME MANUAL mode; the first 
clock edge does not start the Gate Generator via U1300A. 
It takes at least two counts to get the Measurement Gate 
started in the TIME MANUAL mode. 



Measurement Cycle Timing 




NOTE 

Refer to Signal Routing and Gate Generator (FRE- 
QUENCY A) discussion for a description of the 
circuit that generates the Latch Trigger signal. Also. 
see l Flo. for a typical timing diagram. 



The Latch Trigger signal on PI 630-1 (J1 630-1) makesa 
positive transition when the Measurement Gate is ter- 
minated. Gate termination is indicated when a negative 
transition occurs on pin 3 of U1420A. The Latch Trigger 
signal goes to two places: pin 12 of U1423B and pin 11 of 
U1420D; therefore, two things are going to happen. 



The negative transition on pin 13 of U1420D turns off 
Q1400, allowing C1400 to start charging toward +12 V 
through R1400, R1401, R1410, and the DISPLAY TIME 
switch, S1410. This produces a rising ramp voltage 
interval on the emitter of Q1300. Also, when triggered on 
pin 12, the one-shot multivibrator (U1423B) generates a 
positive pulse of approximately 50 ms duration on pin 10. 
The multi vibrator, along with U1420A, operate as a pulse 
stretcher circuit. Thenegative pulse out of pin 1 of U1420A 
causes the GATE light on the front panel to be illuminated 
during the active gating interval. 



Pin 9 of U1423B also goes low when them ultivibratoris 
triggered. Assuming that the RESET line is high, U1422D 
is enabled via pin 13. The rising edge on pin 12 of U1422D 
happens about 50 ms later and translates to a falling edge 
on pin 5 of U1423A, another one-shot multi vibrator. When 
U1423A is triggered by the falling edge on pin 5, a Load 
pulse (microseconds duration) is transmitted via U1422B 
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and U1621D to pin 1 of U1520 (schematic 7), telling the pins 12 and 1 of U1620 are hardwired, the 2nd DCU also 
decade counting units to latch the accumulated count. divides by ten. 



During the time that the GATE light and Load pulses 
were being generated, the ramp voltage on the emitter of 
Q1300 (a unijunction transistor) has been rising. Eventual- 
ly, it will reach the voltage level necessary to turn on 
Q1300. When Q1300 turns on. Cl 400 discharges and a 
positive pulse of small duration is produced on pin 3 of 
UU1422A. The falling edge of that pulse triggers both 
U1421A and U1421B, generating two pulses (Reset and 
Clear). 



The Reset pulse generated by U1421A and U1420B will 
be of shorter duration than the Clear pulse generated by 
U1421B and U1420C. The pulse on pin 4 of U1420B resets 
the U1520 internal decade counters (schematic 7). The 
pulse on pin 10 of U1420C resets all other ECL circuits and 
everything else. The CLR (Clear) pulse is of sufficient 
duration to allow for the setup times, minimum reset times, 
and a delay after reset before U1520 is ready to accept the 
next Count Input. After the CLR pulse terminates, the 
counter circuits are armed and ready to accumulate 
another count. 



When the reset signal on pin 2 of U1620 goes high, all 
four outputs are set low and U1620 counts the negative 
edges that occur on pin 14. At the end of every 100 counts 
all of the binary inputs to U1520 should be low. Resistors 
R1624, R1623, R1622, and R1715 operate as pull up 
resistors to ensure that the D2 inputs for U1520 reach the 
4.0 V level required for a logical “1” value. 



6-Decade Ripple Through Counter 

The 6-Decade Ripple Through Counter, U1520, in- 
crements on the negative edge of an internal clock. All six 
decades are reset to zero when the reset signal (pin 22) is 
held low for at least 4 fjs. An internal overflow flip-flop (pin 
12) is reset at thesametime. Reset must go high before the 
next valid count can be latched. 




Eight decade latches are provided internally, two for 
storing the count from the 1st and 2nd DCU’S and six for 
internal counter output. All latches are loaded when pin 21 
goes low for at least 4 fjs. Ripple through time is about 
12 /us. 



Transistor Q1700 and associated components com- 
prise the power on reset circuit. At power on, Q1700 
conducts and stays on for a time interval determined by 
the time constant value for R1700 and Cl 701. 



Decade Accumulators 

The 1st DCU circuit is located on schematic 4, the 2nd 
DCU on schematic 7. The Measurement Gate is applied to 
pins 7 and 6 of the first flip-flop, U1221, while the Count 
Input clocks U1221 on pin 9 for a divide by two operation. 




The internal scan counter is driven by an internal 
oscillator whose frequency is determined by Cl 511 (pins 
39 and 40). The counter scans from the most significant 
digit (MSD, pin 2) to the least significant digit (LSD, pin 9). 
Pins 2 through 9 are the digit strobe outputs (time slot lines 
TS1 through TS8). 



A high level on the decimal point input (pin 10) resets a 
blanking flip-flop output (pin 11), causing the display to 
unblank. Pin 10 is brought high at the start of the digit 
strobe time slot that has the active decimal point. 



The remaining flip-flops, U1120, U1121B, U1121A, and 
the feedback circuit through U1220B provides a divide by 
five operation. 



The entire circuit on schematic 4 is a divide by ten 
decade accumulator with a bed output code. The outputs 
of the flip-flops are translated from ECL levels to TTL 
levels by their associated buffer (amplifier) circuits, 
U122A, Q1133 and Q1132, U1122B, and U1122C. The 
3.7 V reference for U1122A, B, and C is set by the voltage 
divider circuit, R1037 and R1036. 



The four translated voltage levels out of the 1st DCU go 
to the first latch inputs of the 6-Decade Counter, U1520 
(schematic 7), with the fourth bit value driving the 2nd 
DCU circuit, U1620 and associated components. Since 



An overflow flip-flop (pin 12) is set on the first negative 
transition occuring on the overflow input (pin 13). The 
most significant bit (MSB) output from the eighth decade 
(Pin 14) is used as overflow input. 



Leading zero suppression is also provided internail y. At 
the start of each scan counter cycle (MSD to LSD), the 
display is blanked (pin 1 1 is low) until a non zero digit or 
active decimal point is encountered. The display unblanks 
during LSD (TS8) time or whenever the overflow output 
(pin 12) is high. 



Data output from U1520 appears on pins 20, 19, 18, and 
17, in a multiplexed bed format. The internal scan counter 
causes the proper decade count to appear on these lines at 
the same time as its corresponding digit strobe (time slot) 
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is made active The bed output data is demultiplexed via 
the time slot lines driving the eight LED’s in the display 
(schematic 8). The bed output codes area also converted to 
seven segment information by U1610. 

Decimal Point and Annunciator Encoder 

Two programmable read only memory (PROM) 
devices, U1200 and U1300, are used to accept the setting 
information from the FUNCTION and AVGS/TIMING 
switch circuits on schematic 9. This information lets the 
PROMS know what function and timing point the instru- 
ment is in so that they can, in turn, select which decimal 
point and annunciator should be illuminated. The annun- 
ciators are the GHz/nSEC, MHz//iS KHz/mSEC, and 
Hz/SEC indicator lights. 

The decimal point data from the PROMS is fed to pins 9, 
10, and 11 of U1400, a one-of-eight selector/multiplexer. 
Integrated circuit U1400 is used as a single pole, seven 
position switch that switches the proper time slot pulse 
(TS1 through TS7) to the decimal point scanned lines, 
pins 6 and 5 of U1400. Pin 5 will havea positive pulse and 
pin 6 a negative pulse for the decimal point scanned 
information. 

Decimal point information is not displayed in the 
TOTALIZE A mode. Pin 9 of U1422C and pin 13 of U1612F 
are set low, and pin 10 of U1422C is set high forthis mode. 
This coding deselects and turns off both PROMS at pin 15 
(high) and deselects U1400 at pin 7 (high). 




There are four sets of decimal point and annunciator 
information contained in the two PROMS. These four 
sections are selected by the ADE and ADF lines as shown 
in I Table 3-f1 



Table 3-1 

PROM SELECTION CODE 



Display 

The eight digit LEDs are common cathode displays, 
with the time slot pulses (TS1 through TS8) scanning pin 6 
on each digit; DS1002 is the most significant digit and 
DS1305 is the least significant digit. All of the seven 
segment and decimal point information is paralled. For 
leading zero suppression during the scanning cycle, the 
display is blanked (seven segment information is missing) 
until the first non-zero digit or decimal point is en- 
countered. 



The GATE and OVERFLOW lights, CR1011 and CR1012, 
are driven by current limit resistors, R1011 and R1012. A 
single current limiting resistor, R1009, is used for the four 
annunciator lights because only oneofthem is illuminated 
at any given time. 




Switching Logic 
(FUNCTION, AVGS/TIMING) 

The FUNCTION switching logic for SI 810 is on the A12 
Aux board (top half of schematic), while the 
AVGS/TIMING switching logic for S1010 is on the A14 
Main board (lower half of schematic). A simplified logic 
pattern for SI 810 is located on schematic 3 and the logic 
pattern for S1010 is located on schematic 6. 

The switch wafer positions for the FUNCTION switch 
are drawn in-line, horizontally with one wafer position 
offset slightly to indicate reset between detents. The same 
type of pattern is drawn for the AVGS/TIMING switch, 
S1010. 




Integrated circuits U1611D and U1611B are used to 
reset the Time A -- BGenerator when either measurement 
mode for that function is activated or whenever the clear 
pulse occurs on pin 6 of U1611B. 



Mode 


ADE 
J1 430-7 


ADF 
J1 430-4 


PROM 

Selected 


FREQUENCY A 


0 


0 


U1200 


PERIOD B. WIDTH 
B, TIME A - B 
(AVGS) 


0 


1 


U1300 


RATIO A/B, 
EVENTS A DUR B 
(AVGS) 


1 


0 


U1200 


PERIOD B, WIDTH 
B, TIME A - B 
(TIMING) 


1 


1 


U1300 


TOTALIZE A, 
TIME MANUAL 


1 


1 


U1300 for 

TIMEMANUAL 

only. 



Pin 8 of U1600D is set low for the modes that use the 
10 MHz Time Base clock as the direct Count Input to the 
Decade Accumulators. Pin 10 of U1611C is set low for 
those modes that use the Channel A signal as the direct 
Count Input. The remaining logic gates, along with the 
actual grounded positions of the FUNCTION switch, 
control the signal paths discussed under the Block 
Diagram discussion and the discussion for the Signal 
Routing and Gate Generator circuits. 



The ADE control line (U1611A, pin 3) and the ADFline 
(U1600E, pin 10) areused toaddressthetwo PROMs in the 
Decimal P oint and Annunciator Encoder circuits (see 
Table 3-1)1 . 



The tenth position of the FUNCTION switch is used for 
the TOTALIZE A and TIME MANUAL modes. The desired 
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mode is selected by the user changing the position of 
P1020 relative to the pins on J1020. This jumper is located 
on the A12 Aux board. Diode CR1021 is turned on in the 
TIME MANUAL mode to set pin 13 of U1601C low; 
activating the proper Signal Routing circuits on sche- 
matic 3. 




The standard 10 MHz clock frequency is generated by 
Q1701 and Y1810 operating as a Colpitts oscillator, with 
small frequency changes provided by the adjustment of 
Cl 71 5. The power supply for this circuit is regulated at 
10 V by Zener diode VR1710. 



The output of the standard time base circuit drives the 
base of Q1720, operating as a buffer amplifier. The output 
of 01720 is passed through U1621 E where three resistors, 
R1731, R1732, and R1735 translate the time base signal 
into ECL levels that operate the circuits on the Aux board. 



The Option 1 Time Base circuit, Y1710, uses an 18 V 
oven for temperature control. The 18 V is derived from 
another three terminal regulator, U1800, using feedback 
resistors R1801 and R1803 to control the 18 V on pin 3 of 
Y1701. 



Internal jumper connections PI 710 and PI 720 allow the 
user to select an external 10 MHz time base or TTL clock 
via the rear interface. 



U1 830, connected to the +33.5 Vdc supply. Reverse 
polarity protection for the three supplies is provided by 
CR1732, CR1733, and CR1730. 



The +5 V, -12 V, and +12 V power is connected from 
the Main board tothe Aux board via PI 630 (pins 7,8,9, and 
10) where decoupling networks are provided. The +5 V is 
divided down to about 3.3 V on the base of Q1032 and 
reflected as +2.7 V on the emitter. Voltage feedback for 
this regulator is provided by Q1030 and Q1020. The main 
purpose of Q1020 is to sink the current coming from all of 
the 150 O ECL terminations used throughout the various 
logic circuits. 

The +7 V reference from U1831 on the Main board 
originates on pin 6 and then divided down to +5 V by 
R1826 and R1827. The +5 V load current flows through 
R1733 (the current limiting resistor), through the npn 
series pass transistor in the power module, and through 
FI 830 to the +11.5 Vdc supply. The load voltage is 
regulated within design limits by varying the voltage on 
the base of the series pass transistor. If the load current 
exceeds about 2 A, the voltage drop across R1733 
becomes great enough to limit the current by causing the 
base of the series pass transistor to go more negative with 
respect to its emitter. This over current voltage is sensed at 
pins 2 and 3 of U1 831 , Feedback input to U1 831 occurs on 
pin 4, with frequency compensation provided by Cl 830. 



The -12 V supply is referenced to the +7 V on pin 6 of 
U1831 via R1825. Thevoltagelevel atthejunction of R1825 
and R1730 is near 0 V. 



When the instrument is equipped with the optional time 
base, all of the standard time base components are 
removed. 



Power Supplies 

Integrated circuit U1831 supplies the reference voltage 
for the +5 V and -12 V power. The +5 V power is derived 
from the +11.5 Vdc supply in the power module, while the 
-12 V power is derived from the +33.5 Vdc supply. The 
+12 V power is derived from the three terminal regulator. 




Should the -12 V supply go slightly more positive, the 
voltage at the base of Q1724 goes more positive, in- 
creasing the current through Q1723 and R1820. This 
causes the base of Q1721 to go more positive and 
increases the current through the pnp series pass tran- 
sistor in the power module. This increased current flow 
lowers the -12 V until the correct voltage is reached. If the 
load current from this supply exceeds about 220 mA, the 
voltage drop across R1721 becomes large enough to 
cause Q1722 to conduct, thereby reducing and limiting 
the current through the pnp series pass transistor. 



3-11/(3-12 blank) 
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SECTION 4 

CALIBRATION 

PERFORMANCE CHECK PROCEDURE 



Introduction 

This procedure checks the electrical performance 
requirements as listed in the Specification section in this 
manual. Perform the Adjustment Procedure if the instru- 
ment fails to meet these checks. In some cases, recalibra- 
tion may not correct the discrepancy; circuit trouble- 
shooting is then indicated. Also, use this procedure to 
determine acceptability of performance in an incoming 
inspection facility. 

Calibration Intervai 

To ensure instrument accuracy, check the calibration 
every 1000 hours of operation or at a minimum of every six 
months if used infrequently. 

Services Avaiiable 

Tektronix, Inc. provides complete instrument repair 
and adjustment at local field service centers and at the 



factory service center. Contact your local Tektronix field 
office or representative for further information. 



Test Equipment Required 

The following test equipment (or equivalent) listed in 
ITable 4-ll is suggested to perform the Performance Check 
and Adjustment Procedure. 



Dangerous potentials exist at several points 
throughout this instrument. Caution must be exer- 
cised. When the instrument is operated with the 
covers removed, do not touch exposed connections 
or components. 
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Table 4-1 

LIST OF TEST EQUIPMENT REQUIREMENTS 







Application 




Descri ption 


Performance Requirements 


Performance 

Check 


Adjustment 

Procedure 


Example 


Power Module 




X 


X 


TEKTRONIX TM 503 or TM 504 


Oscilloscope 

Mainframe 


Bandwidth, dc to 200 MHz 


X 


X 


TEKTRONIX 7704A 


Vertical plug-in 


Bandwidth, dc to 200 MHz 


X 


X 


TEKTRONIX 7A16 


Horizontal plug-in 


Fastest sweep rate 5 mV, 
10 ns 


X 


X 


TEKTRONIX 7B80 


Leveled Sinewave 
Generator 


Frequency range to 
125 MHz; amplitude range 
to 5 V p-p, 50 0 


X 




TEKTRONIX SG 503 


Function Generator 


Range, sinewave 10 Hz to 
1 MHz; offset +2.5 V level 


X 


X 


TEKTRONIX FG 501 


Pulse Generator 


Range to 125 MHz, ±1 V, 
50 Q 


X 




TEKTRONIX PG 502 


Digital Multimeter 


Range ^+20 Vdc, 4 1/2 
digits 


X 


X 


TEKTRONIX DM 501A 


50 0 10X attenuator 


Bnc connectors 


X 




Tektronix Part No. 
011-0059-02 


50 O Feedthrough 
Termination 


Bnc connectors 


X 




Tektronix Part No. 
011-0049-01 


BNC Female to Dual 
Banana 




X 




Tektronix Part No. 
103-0090-00 


Tip jack to bnc cable 




X 




Tektronix Part No. 
175-1178-00 


Coaxial, 50 O Precision, 
36 inch 


Bnc connectors 


X 


X 


Tektronix Part No. 
012-0482-00 


VARIAC 




X 


X 




WWVB (60 kHz) Receiver/ 
Frequency Standard 


(1 MHz output) 


X 


X 


SPECTRACOM CORP 
Type 8161 


Dual bnc connector 




X 




Tektronix Part No. 
067-0525-01 
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Preliminary Controi Settings 



TIME BASE CHECKS 



7000 Series 


Oscilloscope 


1. Check Oscillator Frequency (Standard time base 


POWER 


On 


and Option 1) 


FOCUS 


( as desired for a 




INTENSITY 


( well-defined display 




VERTICAL MODE 


LEFT 


NOTE 


HORIZONTAL MODE 


B 




B TRIGGER SOURCE 


VERT MODE 


The time base accuracy is a function of temperature 
and time. The temperature stability for the standard 
time base is ±5 ppm (0°C to 50° C) with an aging rate 
of±^ ppmlyear. 


Vertical Piug-in 


After one year of operation (since the time base was 
calibrated), the 1 MHz WWVB frequency standard 


VOLTS/DIV 


.2 


should read 1000.0000 ±61 counts for any 


VARIABLE 


in 


temperature between 0° C to 50° C. The ±61 counts 


BANDWIDTH 


FULL 


are determined by ±50 counts, due to temperature 


POLARITY 


-H UP 


(±5 ppm); ±10 counts due to aging (±1 ppm); and 


AC-GND-DC 


DC 


± 1 count to synchronization error. After t his check is 


POSITION 


centered display 


completed, the user should determine if a time base 
re-calibration is required. 

a. Set the DC 503A FUNCTION switch to PERIOD B 


Horizontal Plug-in 


(AVGS) and set the AVGS switch to 10^ 


TRIGGERING 


MODE 


P-P AUTO 


b. Connect a coaxial cable from the WWVB Standard 


COUPLING 


AC 


output to the DC 503A B INPUT. 


SOURCE 


INT 




POSITION 


as desired 




TIME/DIV 


20 nS 


c. Adjust the DC 503A CH B LEVEL control for a stable 


VARIABLE 


in 


readout on the DC 503A display. 


MAG 


XI (in) 


d. Check-that the DC 503A readout is within 
999.9939 and 1000.0061 (±6.0 ppm, ±1 count). 


DC 503A 




FUNCTION 


as indicated 


e. To check for Option 1 time base oscillator frequen- 


TIMING 


as indicated 


cy, change the DC 503A AVGS switch to 10^ 


DISPLAY TIME 


ccw 




CH A and CH B 




f. Adjust the DC 503A CH B LEVEL control for a stable 


LEVEL 


midrange 


readout on the DC 503A display. 


SLOPE 


+ (out) 




ATTEN 


x1 (out) 




COUPL 


DC (out) 


g. Check — that the DC 503A readout is within 


SOURCE 


EXT (out) 


999.99879 and 000.00121 with the display OVERFLOW 



light on (±1.20 ppm, ±1 count). 



Sinewave Generator 

FREQUENCY RANGE 100—250 

(MHz) 

OUTPUT AMPLITUDE 1.00 

FREQUENCY VARIABLE 125 
AMPLITUDE MULITPLIER X.1 



CH A AND CH B CHECKS 

2. Check CH A Input Frequency Range and 
Sensitivity, X1 and X5 Att enuation, dc coupied (0 Hz 
to ^125 MHz). Refer to Fig. 4-1 I check set-up. 

a. Change the DC 503A FUNCTION switch to FRE- 
QUENCY A and the TIMING switch to 10 ms. 
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b. Connect the DC 503A A SHAPED OUT signal to the 
Vertical Plug-in INPUT connector using the tip jack-to- 
bnc connector (black terminal to COMMON). 



c. Connect the sinewave generator OUTPUT to the 
DC 503A CH A INPUT using the coaxial cable and the 
50 O termination. 



d. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



e. CHECK-that the DC 503A readout indicates ap- 
proximately 125.0000 (MHz) with the display MHz//uSEC 
illuminated. 



f. Press (in) the X5 DC 503A CH A ATTEN. 



g. Change the sinewave generator OUTPUT 
AMPLITUDE to 5.00. 



h. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and the oscilloscope. 



i CHECK-that the DC 503A readout indicates approxi- 
mately 125,000 (MHz) with the display MHz/^SEC 
illuminated. 



3. Check Totalize A and Time Manuai (0 to 
125 MHz) 

a. Turn off the power module. Remove the DC 503A. 



b. Change the TIME MAN UAL/TOTALIZE jumper, 
J1020 (located on rear of the Auxiliary board) to the 
TOTALIZE position. Refer to Adjustment Locations in the 
pullout pages of this manual. 



c. Re-insert the counter into the power module. 



d . Turn on the power module. 



e . Set the DC 503A FUNCTION switch to TOTALIZE 
and press the START/STOP pushbutton to START (in 
position). 



f. CHECK — for the total maximum count readout on 
the DC 503A display (at end of count, display OVERFLOW 
may light). 

g. Press the START/STOP pushbutton to STOP (out 
position). 

h. Turn off the power module, remove the DC 503A 
and change the TIME MAN UAUTOTALIZE jumper 
(J1020) to the TIME MANUAL position. 
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Fig. 4-1. Check set-up for the high frequency sensitivity using XI and X5 attenuation. 
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i. Re-insert plug-in into the power module. 



j. To check the Time Manual, press the START/STOP 
pushbutton to START (in position). 



k. CHECK-the DC 503A display readout (in seconds) 
for the advancing count. 

l. Press the START/STOP pushbutton to STOP (out 
position). 

4. Check CH A Input Sensitivity, X5 and X1 
Attenuat ion (20 m V rms sine wave to 100 MHz). 
Refer to Fig. 4-1 I check set-up. 

a. Change the sinewave generator FREQUENCY 
VARIABLE to 100 and the OUTPUT AMPLITUDE control 
to 2.80. 



b. Change the DC 503A FUNCTION switch to FRE- 
QUENCY A and adjust the DC 503A CH A LEVEL control 
for a stable display on the DC 503A and oscilloscope. 

c. CHECK— that the DC 503A readout indicates ap- 
proximately 100.0000 (MHz) with the display MHz//uSEC 
illuminated. 



d. Set the DC 503A CH A ATTEN switch to XI (out 
position). 



e. Change the sinewave generator OUTPUT 
AMPLITUDE control to .56. 



f. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



g. CHECK-that the DC 503A readout indicated ap- 
proximately 100,000 (MHz/mSEC illuminated. 



5. Check CH B input Frequency Range and 
Sensitivity, XI and X5 Attenuatio n, dc coupled (0 Hz 
to 100 MHz). Refer to ffig. 4-1 fc heck set-up. 

a. Rennove the cable from the DC 503A CH A INPUT 
connector and connect to the CH B INPUT. Remove the A 
SHAPED OUT connector and connect to the B SHAPED 
OUT connector (black terminal to COMMON). 



b. Set the DC 503A AVGS switch to 10" and FUNC- 
TION to PERIOD B AVGS. 



c. Adjust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



d. CHECK-that the DC 503A readout indicates ap- 
proximately 10.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



e. Set the DC 503A CH B ATTEN switch to X5 (in 
position). 

f. Change the sinewave generator OUTPUT 
AMPLITUDE control to 2.80. 



g. Adjust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 

h. CHECK-that the DC 503A readout indicated ap- 
proximately 10,000 (nSEC) with the display GHz/nSEC 
illuminated. 

i. CHECK-that the DC 503A readout indicates ap- 
proximately 10.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



6. Check CH B Input Sensitivity, X5 and XI 
Attenuat ion (35 m V rms sine wave to 125 MHz). 
Refer to Fig. 4-1 I check set-up. 

a. Change the sinewave generator OUTPUT 
AMPLITUDE to 5.00 and FREQUENCY VARIABLE to 125. 



b. Adjust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



c. CHECK-that the DC 503A readout indicates ap- 
proximately 8.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



d. Change the sinewave generator OUTPUT 
AMPLITUDE to 1.00. 



e. Set the DC 503A CH B ATTEN switch to XI (out 
position). 



f. Adjust the CH B LEVEL control for a display on the 
DC 503A and oscilloscope. 
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g. CHECK-that the DC 503A readout indicates ap- 
proximately 8,000 (nSEC) with the display GHz/nSEC 
illuminated. 



d. Remove the DC 503A CH B cable connection. Insert 
the 1 0X attenuator with the 50^ termi nati termination onto the vertical 
plug-in INPUT. Connect the coaxial cable from the 10X 
attenuator to the function generator OUTPUT. 



7. Check the Cl-f A Input Frequency Range, X1 ac 
coupled (10 Hz). Refer to Fig. 4-2 b heck set-up and 
the preliminary controi settings with the foiiowing 
addition: 



Function Generator 



FREQUENCY Hz 
MULTIPLIER 
FUNCTION 
OUTPUT 



10 

1 

(sine) 

ccw 



e. Set the DC 503A CH A and CH B ATTEN to XI and 
the CH A and CH B COUPL to DC. 



f. Set the vertical plug-in VOLTS/DIV to 10 mVandthe 
AC-GND-DC switch to GND. 



g. Adjust the vertical plug-in POSITION control to 
center the trace on the oscilloscope crt display. 



h. Change the vertical plug-in AC-GND-DC switch to 
DC. 



a. Turn the power module off. Disconnect the 
sinewave generator OUTPUT cable and remove the 
sinewave generator plug-in. 



b. Insert the function generator plug-in and set the 
controls as listed above. Turn on the power module. 



c. Disconnect the vertical plug-in INPUT connector (B 
SHAPED OUT signal). 



i. Adjust the function generator OFFSET control to 
center the displayed signal on the crt. 



j. Adjust the function generator AMPLITUDE control 
for five graticule divisions of signal on the crt display 
(50 mV p-to-p). 



k. Change the DC 503A TIMING switch to 1 s and the 
FUNCTION switch to FREQUENCY A. 



Fig. 4-2. Check set-up for low frequency ac and dc sensitivity. 
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I. Move the vertical plug-in INPUT connection to the 
DC 503A CH A INPUT and re-connect the A SHAPED 
OUT signal to the vertical plug-in INPUT. Change the 
vertical plug-in VOLTS/DIV switch to .2. Adjust the CH A 
LEVEL for a stable readout on the DC 503A and os- 
cilloscope. 



e. The oscilloscope crt display is a squarewave. 



f. CHECK-that the DC 503A readout indicates ap- 
proximately 100.00 (mSEC) with the display kHz/mSEC 
illuminated. 



m. CHECK-that the DC 503A readout indicates ap- 
proximately 0.010 (kHz) with the display kHz/mSEC 
illuminated. 



n. Set the DC 503A CH A COUPL switch to AC. 



0 . Set the function generator OFFSET control fully 
clockwise. 



p. CHECK-that the DC 503A readout indicates ap- 
proximately 0.010 (kHz) with the display kHz/mSEC 
illuminated. 



MINIMUM PULSE WIDTH CHECKS 



9. Check the Input Sensitivity X1 Attenuation 
(100 mV p-to-p puise at minimum puise width of 
4 ns to 125 MHz). Refer to Fig. 4-3 (b heck set-up and 
preiiminary controi settings with the foiiowing 
exceptions: 



VOLTS/DIV 

VARIABLE 

BANDWIDTH 

POLARITY 

AC-GND-DC 

POSITION 



Verticai Piug-in 

50 mV 
in 

FULL 
+ UP 
GND 

centered display 



q. Set the DC 503A FUNCTION switch to PERIOD B 
and the TIMING to 10 //s. 



r. Move the DC 503A CH A connection and reconnect 
to the CH B connector. Remove the A SHAPED OUT 
connector and connect to the B SHAPED OUT (black 
terminal to COMMON). Adjust the CH B LEVEL control for 
a stable readout on the DC 503A and oscilloscope. 



s. The oscilloscope crt display is a squarewave. 



t. CHECK-that the DC 503A readout indicates ap- 
proximately 100.00 (mSEC) with the display kHz/mSEC 
illuminated. 



8. Check the CH B Input Frequency Range, XI ac 
coupled (10 Hz). Refer to IFig. 4-2 I check set-up. 

a. Set the DC 503A CH B COUPL switch to AC. 



b. Adjust the DC 503A CH B LEVEL control for a stable 
readout on the DC 503A and oscilloscope. 



TIME/DIV 



Horizontal Plug-in 

2 ns 



Puise Generator 



PULSE DURATION 
VARIABLE 
PERIOD 
VARIABLE 
BACK TERM 
COMPLEMENT 



square wave 

ccw 

4 ns 

ccw 

out 

out 



FUNCTION 
TIMING 
DISPLAY TIME 
CH A and CH B 
SLOPE 
ATTEN 
COUPL 
SOURCE 



DC 503A 

FREQUENCY A 

100 jjs 

ccw 



X1 

DC 

EXT 



c. CHECK-that the DC 503A readout indicates ap- 
proximately 100.00 (mSEC) with the display kHz/mSEC 
illuminated. 



a. Turn off the power module and disconnect the 
function generator coaxial cable. Remove the function 
generator plug-in. Insert the pulse generator plug-in and 
turn on the power module. 



d. Set the function generator OFFSET control fully 
counterclockwise. 



b. Connect coaxial cable to the pulse generator OUT- 
PUT. 
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c. Adjust the vertical plug-in POSITION control to ]. Adjust the DC 503A CH A LEVEL control forastable 

center the trace on the crt. Change the AC-GND-DC display on the DC 503A and oscilloscope. 

Switch to DC. 

k. CHECK-that the DC 503A readout indicates ap- 

d. Remove the DC 503A B SHAPED OUT connection proximately 125.00 (MHz) with the display MHz//iSEC 

from the vertical plug-in INPUT. illuminated. 

e. Remove the DC 503A CH B INPUT coaxial cable m. Move the DC 503A A SHAPED OUT connector to 

with 10X attenuator and connect to the vertical plug-in the B SHAPED OUT (black terminal to COMMON) and 
INPUT. move the CH A INPUT connection to the CH B INPUT. 



f. Adjust the pulse generator OUTPUT (VOLTS) LOW n. Set Function Switch to period B (Avgs). Set Avgs to 

LEVEL control to position the bottom edge of the dis- io^. 
played squarewave to the center of the crt graticule. 



g. Adjust the pulse generator OUTPUT (VOLTS) 

HIGH EDGE control for two divisions of display on the crt o. CHECK-that the DC 503A readout indicates ap- 

(100 mV p-top). proximately 8,000 (nSEC) with the display GHz/nSEC 

illuminated. 

h. Adjust the pulse generator PERIOD VARIABLE 
control for a period of 8 ns (4 div). 

i. Move the vertical plug-in INPUT connection to the 
DC 503A CH A INPUT and connect the A SHAPED OUT 
signal to the vertical plug-in INPUT. Change the vertical 
plug-in VOLTS/DIV switch to .2. 
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Fig. 4-3 Check set-up for minimum pulse width signals. 



10. Check Period B Minimum Puise Width (4 ns at 
100 mV peak-to-peak). 

a. Set the DC 503A FUNCTION switch to PERIOD B 
(no AVGS). 
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b. CHECK-the displayed GATE light blinks and the 
display readout is 0.0 (SEC) ±1 count with the display 
Hz/SEC illuminated. 



11. Check RATIO A/B Minimum Puise Width (4 ns 
at 100 mV peak-to-peak). 

a. Set the DC 503A FUNCTION switch to RATIO A/B. 



b. CHECK-the displayed GATE light blinks and the 
display readout is 0.000000 ±1 count (no annunciator 
lights). 



12. Check the Input Sensitivity XI Attenuation 
(60 mV p-to-p puise at minimum puise width of 5 ns 
to 100 MHz). Refer to l Fia. 4-"3l check set-up and 
controi settings as shown in step 9. 

a. Remove the DC 503A B SHAPED OUT connection 
from the vertical plug-in INPUT. 



b. Change the coaxial cable (with the 10X attenuator) 
from the DC 503A CH B INPUT to the vertical plug-in 
INPUT. 



c. Change the vertical plug-in VOLTS/DIV to 20 mV. 

Adjust the pulse generator OUTPUT (VOLTS) Low 
LEVEL control to position the bottom edge of the dis- 
played Squarewave to the center of the CM graticule. 



e. Adjust the pulse generator OUTPUT (VOLTS) HIGH 
EDGE control for three divisions of display (60 mv p-to-p) 
on the crt. 



f. Change the vertical plug-in VOLTS/DIV to 0.1 and 
adjust the pulse generator PERIOD VARIABLE for a 
period of 10 ns (5 divisions). 

g. Move the vertical plug-in INPUT connection to the 
DC 503A CH A INPUT and connect the A SHAPED OUT 
signal to the vertical plug-in INPUT. 



h. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



i. CHECK-that the DC 503A readout indicates ap- 
proximately 100.00 (MHz) with the display MHz//iSEC 
illuminated. 



j. Set the DC 503A FUNCTION switch to PERIOD B 
(AVGS) and the AVGS switch to 10^ 



k. Move the DC 503A A SHAPED OUT connector to 
the B SHAPED OUT (black terminal to COMMON) and 
move the CH A INPUT connection to the CH B INPUT. 



I. Adjust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



m. CHECK-that the DC 503A readout indicates ap- 
proximately 10.000 (nSEC) with the display GHz/nSEC 
illuminated. 



13. Check the Width B (AVGS) Minimum Puise 
Width (5 ns). 

a. Set the DC 503A FUNCTION switch to WIDTH B 
(AVGS). 



b. CHECK-the displayed GATE light blinks and the 
readout indicates approximately 5.0000 (nSEC) with the 
display GHz/nSEC illuminated. 



14. Check the Events A During B Minimum B Puise 
Width (5 ns). 

a. Set the DC 503A FUNCTION switch to EVENTS A 
DUR B. 



b. CHECK-the displayed GATE light blinks and the 
display readout is 0.000000 ±1 count (no annunciator 
lights). 



15. Check the Width B (no AVGS) Minimum Puise 
Width (20 ns). 



a. Change the DC 503A FUNCTION switch to PERIOD 
B (AVGS). 

b. Change the pulse generator PERIOD to 10 ns and 
adjust PERIOD VARIABLE for a DC 503A display readout 
of approximately 40.0000 (nSEC) with the display 
GHz/nSEC illuminated. 



c. Change DC 503A FUNCTION switch to PERIOD B 
(no AVGS). 
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d. CHECK-the displayed GATE light blinks and the 
display readout is 0.0 (SEC) ±1 count with the display 
Hz/SEC illuminated. 

TWO CHANNEL FUNCTION CHECKS 

16. Check Time A — B Single Shot Minimum Time 
Interval and Time A B Average Minimum Time 
interval (12.5 ns). Refer to Rig. 4-4 d heck set-up and 
the following control settings: 



DC 503A 



FUNCTION 


FREQUENCY A 


TIMING 


1 ms 


DISPLAY TIME 


ccw 


CH A 


LEVEL 


midrange 


SLOPE 


-H (out position) 


ATTEN 


XI (out position) 


COUPL 


DC (out position) 


SOURCE 


EXT (out position) 


CH B 


LEVEL 


midrange 


SLOPE 


- (in position) 


ATTEN 


XI (out position) 


COUPL 


DC (out position) 


SOURCE 


EXT (out position) 



Pulse Generator 



PERIOD 


10 ns 


OUTPUT (VOLTS) 




LOW LEVEL 


-1 


HIGH LEVEL 


1 


BACK TERM 


OUT 



a. Connect 50 Q terminations to both DC 503A CH A 
and CH B INPUTS. 



b. Connect the dual input connector to the 50 Q 
termination on the DC 503A INPUTS, 



c. Connect the coaxial cable from the pulse generator 
OUTPUT to the dual input connector. 



d. Connect the tip jack-to-bnc connector from the 
DC 503A A SHAPED OUT (black terminal to COMMON) 
to the vertical plug-in. 

e. Adjust the DC 503A CH A LEVEL control for a 
squarewave display on the oscilloscope crt. 

f. Adjust the pulse generator PERIOD VARIABLE 
control for a DC 503A display readout of approximately 
40.000 (MHz) with the display MHz//>/SEC illuminated. 
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g. Move the DC 503A A SHAPED OUT connection to 
the B SHAPED OUT. 



h. Adjust the DC 503A CH B LEVEL control for a 
squarewave display on the crt. 



i. Set the DC 503A FUNCTION switch to TIME A - B 
(AVGS) and the AVGS switch to 10^ 



]. CHECK-that the DC 503A display readout in- 
dicates between 8.5000 and 16.5000 (12.5 ns ±4 ns) with 
the display GHz/nSEC illuminated. 



k. Change the DC 503A FUNCTION switch to TIME 
A - B (TIMING). 



I. CHECK-the displayed GATE light blinks and the 
display readout is 0.0 (SEC) ±1 count with the display 
Hz/SEC illuminated. 



17. Check Events A during B 

a. Change the DC 503A FUNCTION switch to 
EVENTS A DUR B. 



b. CHECK-the DC 503A display readout indicates 
1.000000 ±1 count (.999999 to 1.000001). 



18. Check Ratio A/B 

a. Change the DC 503A FUNCTION switch to RATIO 
A/B. 



b. CHECK-the DC 503A display readout indicates 
1.000000 ±1 count (.999999 to 1 .000001) (no annunciator 
lights). 



TRIGGER LEVEL CHECKS 

19. Check Trigger Levei Range, ±3.5 V. Refer to 
Fig. 4-5 check set-up and preiiminary controi 
settings with the foiiowing exceptions: 

DC 503A 

FUNCTION FREQUENCY A 

TIMING 1 ms 

COUPL (CH A and CH B) AC 



Digital Multimeter 

RANGE 20 DC VOLTS 



a. Turn off the power module and disconnect the pulse 
generator OUTPUT connection. Remove the pulse 
generator plug-in. 

b. Insert the digital multimeter plug-in. Turn on the 
power module. 



c. Connect a tip jack-to-bnc cable from the DC 503A A 
TRIG LEVEL to a bnc female-to-bnc banana connector 
and connect to the digital multi meter INPUT. 



d. Adjust the DC 503A CH A LEVEL control fully 
counterclockwise. 



e. CHECK-that the digital multi meter readout in- 
dicates between -3.500 and -10.000. 



f. Adjust the DC 503A CH A LEVEL control fully 
clockwise. 



g. CHECK-that the digital multimeter readout in- 
dicates between +3.500 and +10.000. 



h. Change the DC 503A CH A connections to the CH B 
(with appropriate control settings) and repeat steps 19d 
through 19g. 



20. Check A Trigger Level Output Accuracy 
(±20 mV ±0.5% of reading). Refer to Fig. 4-5 check 
set-up and control settings in step 19 with the 
following exceptions: 

Function Generator 

FREQUENCY RANGE 10' 

FREQUENCY VARIABLE 1 
FUNCTION (sine) 

OUTPUT AMPLITUDE min (ccw) 



Vertical Plug-in 

VOLTS/DIV 50 mV 



Horizontal Plug-in 

TIME/DIV 1 fjS 
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a. Turn off the power module. Insert the function 
generator. Turn on the power module. 



b. Connect a tip jack-to-bnc cable from the DC 503A A 
SHAPED OUT to the vertical plug-in INPUT. 



c. Remove the DC 503A B TRIG LEVEL connection 
(tip jack-to-bnc cable). Connect the digital multimeter 
INPUT through the 50 O termination to the function 
generator OUTPUT, 



d. Adjust the function generator OFFSET control for a 
displayed reading between +2.450 and +2.550 on the digi- 
tal multimeter. NOTE the reading. 



e. Move the connection from the digital multimeter 
INPUT to the DC 503A CH A INPUT connector. 
Reconnect the DC 503A CH A TRIG LEVEL OUT to the 
multimeter. 



f. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



g. Adjust the function generator FREQUENCY 
VARIABLE control and horizontal plug-in POSITION 
control to display a single period of 10 /ws on the crt. 



h. Adjust the DC 503A CH A LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 



i. CHECK — that the digital multi meter readout in- 
dicates between +0.020 and -0.020. 



j. Change the DC 503A COUPL to DC (out position). 

k. Adjust the DC 503A CH A LEVEL control to center 
the falling edge off the displayed squarewave on the center 
vertical graticule line. 



I. CHECK — that the digital multimeter reading is 
within .030 of value noted in step 20d. 



m. Remove the DC 503A CH A TRIG LEVEL from the 
digital multimeter. Connect the function generator OUT- 
PUT to the multimeter INPUT. 



n. Adjust the function generator OFFSET control for a 
reading between -2.450 and -2.550 on the digitai muitimeter. 
NOTE the reading. 



o. Disconnect the cable (with 50 Q termination) from 
the digital multimeter INPUT and connect to the DC 503A 
CH A INPUT. 




2971-07 



Fig. 4-4. Check set-up for trigger level range (±3.5 V) and accuracy (±20 mV ±.5% of reading). 
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p. Re-connect the tip jack-to-bnc cable from the 
DC 503A CH A TRIG LEVEL output (black terminal to 
COMMON) to the digital multimeter INPUT. 



q. Adjust the DC 503A CH A LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 



r. CHECK-that the digital multi meter readout is 
within .030 of value noted in step 20n. 



21. Check B Trigger Level Output Accuracy 
(±20 mV, ± 0 . 5 % of reading). Refer to Fig. 4-5 check 
set-up and control settings in step 20. 

a. Change the DC 503A FUNCTION switch to PERIOD 
B (AVGS). 



b. Move the connection from the DC 503A A SHAPED 
OUT to the B SHAPED OUT (black terminal to COM- 
MON). 



c. Move the connection from the DC 503A A TRIG 
LEVEL to the B TRIG LEVEL output (black terminal to 
COMMON). 



d. Move the coaxial cable with 50 O termination from 
the DC 503A CH A INPUT to the CH B INPUT. 



e. Adjust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



f. Adjust the DC 503A CH B LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 



g. CHECK-that the digital multimeter readout in- 
dicates between +0.020 and -0.020. 



h. Change the DC 503A COUPL to DC (out position). 



i. Adjust DC 503A CH B LEVEL control to center the 
falling edge of the displayed squarewave on the center 
vertical graticule line. 



j. CHECK-that the digital multimeter reading is 
within .030 of value noted in step 20n. 



k. Disconnect the INPUT cable from the digital mul- 
timeter and connect the function generator OUTPUT to 
the digital multimeter INPUT. 



I. Adjust the function generator OFFSET control for a 
reading between +2.450 V and + 2.550 V on the digital 
multimeter. NOTE the reading. 



m. Disconnect the cable (with 50 Q termination) from 
the digital multimeter INPUT and connect to the DC 503A 
CH B INPUT. 



n. Re-connect the tip jack-to-bnc cable from the 
DC 503A CH B TRIG LEVEL output (black terminal to 
COMMON) to the digital multimeter INPUT. 



0 . Adjust the DC 503A CH B LEVEL control to center 
the falling edge of the displayed squarewave on the center 
vertical graticule line. 



p. CHECK-that the digital multimeter readout is 
within .030 of value noted in step 21I. 



REAR INTERFACE CHECKS 

22. Check CH A and CH B Rear Interface 
Frequency Range (O Hz to ^50 MHz, DC; 10 Hz to 
^50 MHz, AC), optional. 



NOTE 

This procedure requires the removal of the power 
module top cover. Coaxial cable (50 Q) interfacing is 
required between the power module and DC 503A. 
Good r. f. shielding is also required. 

WARNING I 



When instruments are operated with covers remov- 
ed, DO NOT touch exposed connections or com- 
ponents. This procedure is to be completed by 
qualified technical personnel only. 



A dc, ac signal source capable of >50 MHz frequency 
withan amplitude of >20 mVrms, 56 mV p-to-p is required 
for this check. 



a. Turn off the power module. Remove the DC 503A 
from the power module. 
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b. Remove the top cover from the power module, 
exposing the interface connectors (refer to the 
Maintenance Section in the power module instruction 
manual). 



c. Using an appropriate length 50 O coaxial cable (no 
connectors), attach one end of thecable center conductor 
to pin 16A of the DC 503 A rear interface connector. Attach 
the shielded conductor (same cable end) to pin 17A of the 
rear interface connector. 



d. Attach the other cable end (center conductor and 
shield) to the appropriate output connections on the 
signal generator. Set generator for 56 mV p-to-p at 
50 MHz. 



e. Set the DC 503A FUNCTION switch to FRE- 
QUENCY A and the TIMING switch to 10 ms. 



f. Connect the tip jack-to-bnc cable from the DC 503A 
A SHAPED OUT (black terminal to COMMON) to the 
vertical plug-in INPUT. Disconnect the A TRIG LEVEL 
output connection. 



g. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



h. CHECK-that the DC 503A readout indicates ap- 
proximately 50.0000 (MHz) with the display MHz/a/SEC 
illuminated. 

i. Detach the coaxial cable center conductor from pin 
16A and attach to pin 17B of the DC 503A rear interface 
connector. Detach the shielded conductor from pin 17A 
and attach to pin 16B of the interface connector. 



j. Change the DC 503A FUNCTION switch to PERIOD 
B (AVGS) and the AVGS switch to 10^ 



k. Change the DC 503A A SHAPED OUT connection 
to the B SHAPED OUT. 



l. Adjust the DC 503A CH B LEVEL control for a stable 
display on the DC 503A and oscilloscope. 

m. CHECK-that the DC 503A readout indicates ap- 
proximately 20.0000 (nSEC) with the display GHz/nSEC 
illuminated. 



n. Remove all cables and connections. 



This completes the Performance Check. 
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ADJUSTMENT PROCEDURE 



Introduction 



VARIAC 



Use this Adjustment Procedure to restore the DC 503A 
to original performance requirements. This Adjustment 
Procedure need not be performed unless the instrument 
fails to meet the Performance Requirements of the 
Electrical characteristics listed in the Specification sec- 
tion, or if the Performance Check procedure cannot be 
completed satisfactorily. If the instrument has undergone 
repairs, the Adjustment Procedure is recommended. 



Range switch 300 w 

AC VOLT meter 120 



Digital Multimeter 

RANGE/FUNCTION 20 DC Volts 

INPUT (pushbutton) out 



Satisfactory completion of all adjustment steps in this 
procedure assures that the instrument will meet the 
Performance Requirements. 



Test Equipment Required 

The test equipment (or equivalent) listed in i Table 4^1 is 
required for adjustment of the DC 503A. Specifications 
given for the test equipment are the minimum necessary 
for accurate adjustment. All test equipment is assumed to 
be correctly calibrated and operating within 
specifications. 



If other test equipment is substituted, calibration set-up 
may need to be altered to meet the requirements of the 
equipment used. 



FUNCTION 
TIMING 
DISPLAY 
CH A LEVEL 
CH B LEVEL 
front panel push- 
buttons 



DC 503A 

FREQUENCY A 



1 s 
ccw 

midrange 

midrange 

out 



1. Check the +12 V Supply Accuracy 

a. Insert the DC 503A and digital multi meter into the 
power module. 



Preparation 

Access to the internal adjustments is achieved most 
easily when the DC 503A is connected to the power 
module with a flexible plug-in extender. Remove the left 
side cover of the DC 503A to reach the adjustments on the 
auxiliary board. Remove the right side cover to reach the 
adjustments on the main board. Refer to the Adjustment 
Locations in the pull-out pages at the rear of this manual. 



b. Connect the power module power cord to the 
VARIAC and turn on the power module and VARIAC. 



c. Connect the test leads to digital multimeter HI and 
LO INPUTS. 



d. Connect the digital multimeter LO test lead to the 
DC 503A chassis ground. Connect the HI test lead to the 
cathode of diode CR1732, located on the DC 503A Main 
board. 



Make adjustments at an ambient temperature between 
+20 °C and +25® C. 



e. The digital multi meter readout must indicate 
between 12.600 and 11.400. 



Check Power Supplies 

Preliminary control settings: 

Power Module 

LINE SELECTOR HI 



2. Check the -12 V Supply Accuracy 

a. Connect the digital multi meter HI test lead to the 
anode of diode CR1730, located on the DC 503A Main 
board. 
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b. The digital multimeter readout must indicate 
between 11250 and 12. 720. 



3. Check the 5V Supply Accuracy 

a. Connect the digital multi meter HI test lead to the 
cathode of diode CR1733, located on he DC 503A Main 
board. 



b. The digital multimeter readout must indicate 
between 4.700 and 5.300. 



4. check the 42 7 V Supply Accuracy 

a. connect the digital multi meter HI test lead to the 
emitter junction of transistors Q1032 and Q1020, located 
on the Auxiliary board. 

b. The digital multimeter must indicate a readout 
between 2.500 and 2.900. 



c. Remove all test leads. 



5. Adjust the OFFSET ADJ, R1525 (channel A). 
Refer to Fig. 4-5 check set-up and control settings as 
shown in the Performance Check procedure, step 
20 . 

a. Adjust the vertical plug-in POSITION control to 
center the trace over the center graticule line. 



b. Adjust the DC 503A CH A LEVEL control for a stable 
display on the DC 503A and oscilloscope. 



c. Adjust the function generator FREQUENCY 
VARIABLE control and the horizontal plug-in POSITION 
control for a 100 kHz display with a 10 /js period. 



d. Adjust the DC 503A CH A LEVEL control to center 
the displayed squarewave falling edge on the center crt 
graticule line. 

e. ADJUST potentiometer R1525, located on the Aux- 
iliary board, until the digital multimeter readout indicates 
between f 0,010 and 0.010. 



7. Adjust the Standard Timebase Accuracy, C1715 
and Optional Timebase Accuracy, Y1710 

a. Connect a coaxial cable from the WWVB Frequency 
Standard 1 MHz output signal to the DC 503A CH B 
INPUT. 



b. Set the DC 503A FUNCTION switch to PERIOD B 
(AVGS) and the AVGS switch to 104 



c. Adjust the DC 503A CH B LEVEL control for a stable 
display readout on the DC 503A. 



d. Adjust the variable capacitor, Cl 71 5 (located on the 
Main board) until the DC 503A readout indicates between 
999.9999 (nSEC) and 1000.0001 (nSEC) with the display 
GHz/nSEC illuminated. 



NOTE 

This sets the DC 503 A oscillator within 1 part in 10'. 
It will take approximately 1 second for the display to 
up-date. 



e. For the optional timebase adjust, change the 
DC 503A AVGS switch to 10\ 



f. Adjust the DC 503,4 CH B LEVEL control for a stable 
display readout on the DC 503A. 



NOTE 

The Option 1 timebase adjustment is made through 
an access hole in the back of the oven time base, 
Y1710 located on the back side of the Main board. 



g. Adjust the oven timebase, Y1710 until the DC 503A 
readout indicates between 999.9998 (nSEC-with display 
GHz/nSEC illuminated) and 000.00002 ns with display 
OVERFLOW illuminated. 



NOTE 

This sets the oscillator within 2 parts in 10\ It will 
take approximately 10 seconds for the display to up- 
date. 
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SECTION 5 

MAINTENANCE 

GENERAL MAINTENANCE INFORMATION 



Static-Sensitive Components 




Static discharge can damage any semiconductor 
component in this instrument. 



This instrument contains electrical components that 
are susceptible to damage from static discharge See 
Table 5-1 for relative susceptibility of various classes of 
semiconductors. Static voltages of 1 kV to 30 kV are 
common in unprotected environments. 



Observe the following precautions to avoid damage: 

1. Minimize handling of static-sensitive components. 



2. Transport and store static-sensitive components or 
assemblies in their original containers, on a metal rail, or 
on conductive foam. Label any package that contains 
static-sensitive assemblies or components. 



3. Discharge the static voltage from your body by 
wearing a wrist strap while handling these components. 
Servicing static-sensitive assemblies or components 
should be performed only at a static-free work station by 
qualified service personnel. 



4. Nothing capable of generating or holding a static 
charge should be allowed on the work station surface. 



5. Keep the component leads shorted together 
whenever possible. 



6. Pick up components by the body, never by the leads. 



7. Do not slide the components over any surface. 



8. Avoid handling components in areas that have a 
floor or work surface covering capable of generating a 
static charge. 



9. Use a soldering iron that is connected to earth 
ground. 



10. Use only special antistatic suction type or wick 
type resoldering tools. 



Table 5-1 

Relative Susceptiblity to 
Static Discharge Damage 



Semiconductor Classes 


Relative 

Susceptibility 

Levels'" 


MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs. (Most Sensitive) 


1 


ECL 


2 


Schottky signal diodes 


3 


Schottky TTL 


4 


High-frequency bipolar transistors 


5 


JFETs 


6 


Linear microcircuits 


7 


Low= power Schottky TTL 


8 


TTL (Least Sensitive) 


9 



“Voltage equivalent for levels: 

1 = 1 00 to 500 V 4=500 V 7 = 400 to 1 000 V (est.) 

2 = 200 to 500 V 5 = 400 to 600 V 8 = 900 V 

3 = 250 V 6 = 600 to 800 V 9 = 1200 V 

(Voltage discharged from a 100 pF capacitor through a 
resistance of 100 ohms.) 



Cleaning 

This instrument should be cleaned as often as 
operating conditions require. Loose dust accumulated on 
the outside of the instrument can be removed with a soft 
cloth or small brush. Remove dirt that remains with a soft 
cloth dampened in a mild detergent and water solution. Do 
not use abrasive cleaners. 
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To clean the front panel use freon, isopropyl alcohol, 
or totally denatured ethyl alcohol. Do not use 
petroleum based cleansing agents. Before using any 
other type of cleaner, consult your Tektronix Service 
Center or representative. 



1. Instrument type and option number. 

2. Instrument serial number. 

3. A description of the part (if electrical, include 
complete circuit number). 

4. Tektronix part number. 



The best way to clean the interior is to blow off the 
accumulated dust with dry, low-velocity air (approximate- 
ly 5 Ib/in^) or use a soft brush or cloth dampened with a 
mild detergent and water solution. 



Hold the board so the cleaning residue runs away from 
the connectors. Do not scrape or use an eraser tocleanthe 
edge connector contacts. Abrasive cleaning can remove 
the gold plating. 

l^^UTION I 

Circuit boards and components must be dry before 
applying power to prevent damage from electrical 
arcing. 



Obtaining Repiacement Parts 

Electrical and mechanical parts can be obtained 
through your local Tektronix Field Office or represen- 
tative. However, it may be possible to obtain many of the 
standard electronic components from a local commercial 
source. Before purchasing or ordering a part from a 
source other than Tektronix, Inc., check the Replaceable 
Electrical Parts list for the proper value, rating, tolerance, 
and description. 



NOTE 

When selecting replacement parts, remember that 
the physical size and shape of a component may 
affect its performance in the instrument. 



Soidering Techniques 



WARNING 



To avoid electric-shock hazard, disconnect the 
instrument from the power source before soldering. 



The reliability and accuracy of this instrument can be 
maintained only if proper soldering techniques are used 
when repairing or replacing parts. General soldering 
techniques which apply to maintenance of any precision 
electronic equipment should be used when working on 
this instrument. Use only 60/40 rosin-core, electronic 
grade solder. The choice of soldering iron is determined 
by the repair to be made. 




Several of the circuit boards in the DC 503A are 
multilayer type boards with a conductive path 
laminated between the top and bottom board layers. 
All soldering on these boards should be done with 
extreme care to prevent breaking the connections to 
this conductive path. Only experienced 
maintenance personnel should attempt to repair the 
Main and Auxiliary boards. Do not allow solder or 
solder flux to flow under printed circuit board 
switches. The printed circuit board is part of the 
switch contacts, intermittent switch operation can 
occur if the contacts are contaminated. 



Some parts are manufactured or selected by Tektronix, 
Inc., to satisfy particular requirements, or are manufac- 
tured for Tektronix, Inc., to our specifications. Most of the 
mechanical parts used in this instrument have been 
manufactured by Tektronix, Inc. To determine the 
manufacturer refer to the Replaceable Parts list and the 
Cross Reference index, Mfr. Code Number to Manufac- 
turer. 



When ordering replacement parts from Tektronix, Inc., 
include the following information. 



When soldering on circuit boards or small wiring, use 
only a 15 W, pencil type soldering iron. A higher wattage 
soldering iron can cause the etched circuit wiring to 
separate from the board base material and melt the 
insulation from small wiring. Always keep the soldering 
iron tip properly tinned to ensure the best head transfer to 
the solder joint. Apply only enough heat to remove the 
component or to make a good solder joint. To protect heat 
sensitive components, hold the component lead with a 
pair of long-nose pliers between the component body and 
the solder joint. Use a solder removing wick to remove 
excess solder from connections or to clean circuit board 
pads. 
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Semiconductors 

When replacing transistors requiring silicone grease 
for heat transfer, replace the silicone grease as necessary. 

WARMIMO t 



Handle silicone grease with care. Avoid getting the 
siiicone grease in your eyes. Wash hands thoroughly 
after use. 



To remove socket mounted in-line integrated circuits 
use an extracting tool. This tool is available from 
Tektronix, Inc.; order Tektronix Part Number 003-0619-00. 
If an extracting tool is not available, use care to avoid 
damaging the pins. Pull slowly and evenly on both ends of 
the integrated circuit. Try to avoid disengaging one end 
before the other end. 



Interconnecting Pins 

Several methods of interconnection, including square 
pin and circuit board pin and ferrule are used to electrical- 
ly connect the circuit boards with other boards and 
components. 



Several types of mating connectors are used for these 
interconnecting pins. If the mating connector is mounted 
on a Plug-on circuit board, special sockets are soldered 
into the board. If the mating connector is on the end of a 
lead, an end-lead pin connector is used. This connector 
mates with the interconnecting pin. The following infor- 
mation provides the removal and replacement procedure 
for the various interconnecting methods. 



Square Pin Assemblies 

Se d Fig. 5^ . These pins are of various lengths. They are 
attached to each other with a plastic strip. To remove them 
simply unsolder from the circuit board. 



Circuit Board Pins and Ferrules 

See l Fig. 5-2 . A circuit board pin replacement kit 
(including necessary tools, instructions, and replacement 
pins with attached ferrules) is available from Tektronix, 
Inc.; order Tektronix Part Number 040-0542-00. Replacing 
circuit board pins on multilayer boards is not recommend- 
ed. (The multilayer boards in this instrument are listed 
under Soldering Techniques in this section. ) 



To replace a damaged pin, first disconnect any pin 
connectors. Then unsolder the damaged pin and pull it 
from the board with a pair of pliers, leaving the ferrule in 
the circuit board, if possible. If the ferrule remains in the 



circuit board, remove the spare ferrule from the replace- 
ment pin and press the new pin into the hole in the circuit 
board. If the ferrule is removed with the damaged pin, 
clean out the hole using a solder removing wick and a 
scribe. Then press the replacement pin, with attached 
spare ferrule, into the circuit board. 




2971-08 

Fig. 5-1. Typical square pin assembly. 
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Position the replacement pin in the same manner as the 
original. Solder the pin to the circuit board on each side of 
the board. If the original pin was bent at an angle to mate 
with a connector, carefully bend the new pin to the same 
angle. Replace the pin connector. 

Dual Entry Circuit Board Pin Sockets 

The pin sockets on the circuit boards are soldered to 
the back of the board. See l Fio. To remove or replace 
one of these sockets, first unsolder the pin (use a vacuum- 
type resoldering tool to remove excess solder). Then 
straighten the tabs on the socket and remove the socket 
from the board. 




2971-10 

Fig. 5-4. Bottom entry circuit board pin socket. 




scribe between the connector and the holder and prying 
the connector from the holder. Clamp the replacement 
connector to the wire. Reinstall the connector in the 
holder. 



If the individual end lead pin connectors are removed 
from the plastic holder, note the order of the individual 
wires for correct replacement in the holder. For proper 
2971-09 replacement see l Fio. 5-51 



Fig. 5-3. Duai entry circuit board pin socket. 



Place the new socket in the circuit board hole and press 
the tabs down against the board. Solder the tabs of the 
socket to the circuit board. Be careful not to get solder 
inside the socket. 



NOTE 

The spring tension of the pin sockets ensure a good 
connection between the circuit board and the pin. 
This spring tension can be destroyed by using the 
pin sockets as a connecting point for spring loaded 
probe tips, alligator clips, etc. 



Bottom Entry Circuit Board Pin Sockets 

To remove or replace these sockets unsolder the pins 
from the circuit board. Use a vacuum or other type 
unsoldering tool to remove excess solder. Use caution to 
prevent solder from entering the connector. See I Fig. 5-4l 



Muitipin Connectors 

The pin connectors used to connect the wires to the 
interconnecting pins are clamped to the ends of the wires. 
To replace damaged multipin connectors, remove the old 
pin connector from the holder. Do this by inserting a 




Fig. 5-5. Orientation and disassembiy of muiti pin connectors. 
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Circuit Board Removai 

Remove the two screws and two fasteners attaching the 
rear of the plug-in frame. See I Fig. 5-6I . The bottom 
fasteners require a 3/16 inch wrench. Remove the front 
panel knob connected to the DISPLAY. Unsolder the wires 
to the front panel connectors. Disconnect all plugs to front 
panel connections. Remove the four screws as shown in 
I Fig. 5-7I Remove both circuit boards by sliding backwards 
and out. To separate the two circuit boards, remove the 
four screws attaching the Auxiliary board to the Main 
board. When separating or replacing these boards, use 
care to avoid bending the interconnecting pins. 




REMOVE THESE SCREWS AND FASTENERS TO 

remove back of frame, the bottom 

FASTENERS REQUIRE A3/16" WRENCH. 



Fig. 5-6. Rear frame removal. 

Switch Maintenance 

After separating the two boards, the front panel lever 
switches may be removed by removing the three screws 
attaching each lever switch to the circuit board. Use care 
when removing or assembling the lever switches to the 
circuit boards to prevent bending the contact fingers. 
When reassembling, carefully align the screw holes on the 
switch cover with the board. Place the switch cover on the 
board in the proper position before inserting the screws. 
To r emove the front panel pushbutton switches, refer to 
I Fig. 5 -8. 




REMOVE THESE SCREWS TO REMOVE BOARDS 
FROM FRAME. 



Fig. 5-7. Circuit board removal. 



Ill 




TO REMOVE SWITCHES BEND THE PLASTIC 
TAB BACK AND RAISE THE REAR OF THE 
SWITCH CLEAR OF THE TAB. 



Fig. 5-8. Pushbutton switch removal. 



To clean the board and switch contacts, use a 
lubricated contact cleaner such as. No Noise Contact 
Restorer. 



Front Panel Latch Removal 

To replace the latch, remove the screw under the pull 
tab. Pry up the pull tab bar from the latch assembly. 



'Eiectronic Chemical Corporation, 813 Communipaw Avenue, 
Jersey City, N.J. 07304 
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REAR INTERFACE INFORMATION 



FUNCTIONS AVAILABLE AT REAR 
CONNECTOR 

A slot exists between pins 21 and 22 on the rear 
connector. Insert a barrier in the corresponding position 
of the power module jack to prevent noncompatible plug- 
ins from being used in that compartment. Consult the 
power module manual for further information. Signal 
outputs for other specialized connections may bemadeto 
the rear interface connecto rs as sho wn in IFia. 5-9J 
Waveform timing is shown in I Fi g. 5-1^ A description of 
these connections follows. 



Decimal Point Scanned Output 27B 

This contact goes high and remains high for one scan 
clock period. This indicates a decimal point to the right of 
the active digit. This output will drive two TTL loads. 



Remote Start 26B 

This connection duplicates the front panel 
START/STOP button. When this connection islowandthe 
DC 503A is in TOTALIZE A or TIME MANUAL modes, the 
counter counts. When this line goes high counting stops. 
The external device pulling this line low must sink 1.6 mA. 



Scan Clock Out 24B 

This connection provides a 2 to 2.5 kFIz squarewave. A 
different front panel digit is displayed on each falling edge 
of the waveform. The display scans from time slot 1, the 
most significant digit, to time slot 8, the least significant 
digit, and then repeats. The corresponding bed informa- 
tion transfers to the output at each falling edge of the scan 
clock. Data should be transferred to an external memory 
on the following positive going edge. This allows for 
propagation delays and ensures that bed, time slot and 
decimal point information have time to settle. This output 
will drive two TTL loads. 



Overflow Out 23B 

This line goes high when the counter overflows. It is 
capable of driving two TTL loads. 



Channel A Level Out 22A 

The voltage at this connection follows the channel A 
front panel trigger LEVEL control. The source impedance 
is 1 kO and the signal level is between ±3.5V. 



Channel B Level Out 22B 

The voltage at this connection follows the channel B 
front panel trigger LEVEL control. The source impedance 
is 1 kO and the signal level is between ±3.5 V. 



Bed Outputs: Bed (I), 19A; Bed (2), 21 B; Bed (4), 
20A; Bed (8), 20B 

These connections output the bed information. The 
positive pulses are 1 scan clock period in length for each 
given digit. Each line can drive two TTL loads. 



Data Good (Latch) Output 19B 

This line is high when data istransferring from a count 
chain into the latches. Do not acquire data through the 
rear interface connector when this pin is high. This output 
will drive two TTL loads. 



Channel A Input 16A 

This is the channel A input connection when the front 
panel CH A SOURCE switch is in the INT position. This 
input is terminated in 50 Q, with a maximum input of 4 V 
peak or 8 V peak-to-peak. 



Channel A Input Ground 17A 

This terminal is the ground return for the rear interface 
channel A input. 

Channel B Input 17B 

This is the channel B input connection when the front 
panel CH A SOURCE switch is in the INT position. This 
input is terminated in 50 Q, with a maximum input of 4 V 
peak or 8 V peak-to-peak. 



Channel B Input Ground 16B 

This terminal is the ground return for the rear interface 
channel B input. 



Reference 10 MHz Out 15B 

This is the buffered output of the counter time base. 
This output is capable of driving two TTL loads. 



Ground (Clock) 15A 

This is the ground return for the clock input-output 
signals (21 A, 15B, 14A). 
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Output or 
Input 


Pin 

B 




Pin 

A 


Output or 
Input 




28 




28 




Decimal Point 
Scanned Output 


27 




27 




Remote Start 


26 




26 


Reset In/Out 




25 




25 


Time Slot One (TS1) 


Scan Clock Out 


24 




24 




Overflow Out 


23 




23 




Channei B 
Level Out 


22 


barrier 

Slot 


22 


Channei A 
Level Out 


BCD (2) Output 


21 




21 


TTL Clock Input 


BCD (8) Output 


20 




20 


BCD (4) Output 


Data Good 
(Latch) Output 


19 




19 


BCD (1) Output 




18 




18 




Channel B Input 


17 




17 


Channel A 
Input Ground 


Channel B 
Input Ground 


16 




16 


Channel A Input 


Reference 
10 MHz Out 


15 




15 


Gnd (clock) 




14 




14 


External 10 MHz 
Clock Input 




13 




13 




+33.5 V dc 


12 




12 


+33.5 V dc 


Collector lead of 
PNP series pass 


11 




11 


Base lead of 
PNP series pass 




10 




10 


Emitter lead of 
PNP series pass 


±33.5 V common 


9 




9 


±33.5 V common 


-33.5 V dc 


8 




8 


-33.5 V dc 


Collector lead of 
NPN series pass 


7 


TM 500 
barrier 
slot 


7 


Emitter lead of 
NPN series pass 




6 




6 


Base lead of 
NPN series pass 




5 




5 




+1 1.5 V common 


4 




4 


+11.5 V common 


+1 1.5 V common 


3 




3 


+1 1.5 V common 


+11.5 V dc 


2 


Rear 

wi OVA/ 


2 


+11.5 V dc 




1 


1 vicvy 

^ of 
1 plug-in 


1 





2971-14 



Fig. 5-9. Rear interface connector assignments. 
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stow clock (24B) 
Time slot 1 (25A) 


.jn_rLrLj"L.n 
r “1 


n ri.riJ“i_n_rLr 
_ 1 










Bed 1 (19A) 


( ^“1 r 1 


! 


r '1 1 ' - 


Bed 2 (21 B) 


( 1 




1 ■ 










Bed 4 (20A) 


J 






Bed 8 (20b) 




i _ . 


Decimal point (27B) 


__ _ ___ __ 






10/9 


0 6 


7 4 10 7 



To ensure stable data, latch on positive going SCAN docl^ with data good output (19) low. 

297M5 



Fig. 5-10. Rear interface timing for a display of 1079.0674. 



Reset In/Out 26A 

This line goes low when the counters are reset. This line 
also goes low when the front panel RESET button is 
pressed. It can be pulsed low through the rear interface 
connector The device pulling this line to ground must be 
capable of sinking 5 mA. 



Time Slot 1 (TS1) 25A 

This line is high during the time the most significant 
digit scanned. It goes high on the falling edge of the scan 
clock and returns low on the next falling edge of the scan 
clock. This output is capable of driving two TTL loads. 



TTL Clock input 21A 

This input is a single low power Schottky TTL load. The 
circuitry driving this input must source 20 (jk for a high 
input and sink 0.36 mA when driving low. An external time 
base, meeting the above requirements, can be connected 
to this terminal. The ground return for this input is pin 15A. 



External 10 MHz Clock Input 14A 

This input is ac coupled with an input impedance of 
approximately 1 kQ. Any signal from about 500 mV rms to 
about 3 V rms is sufficient Use pin 15A as ground return 
for this input. 
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SECTION 6 

OPTIONS 



Your instrument may be equipped with one or more instrument options or optional accessories. A brief description of 
each instrument option is given below. For further information on instrument options or optional accessories, see your 
Tektronix Catalog or contact your Tektronix Field Office. If additional options are made available for this instrument, they 
may be described in a Change Information insert at the back of this manual or in this section. 



OPTION 01 

Replaces the standard 10 MHz oscillator with a self contained, proportional temperature controlled oven oscillator 
for increased accuracy and stability. Information relative to Option 01 can be found on schematic and in the 

Specificaton, Calibration, and Theory of Operation sections. ^ 



6-l/(6-2 blank) 
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SECTION 7 

REPLACEABLE 
ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 



Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen- 
tative will contact you concerning any change in part number. 

Change information, if any, is located at the rear of this 
manual. 



LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of apart is known, this list 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer Index for the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Y1.1. 



COMPONENT NUMBER (column one of the 
Electrical Parts List) 



A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 



Exam|>le a. 

A23R1234 
Assembly number 



component number 
A23 R1234 




Circuit number 



Read: Resistor 1234 of Assembly 23 



Example b. 

A23A2R1234 

Assembly 



component number 
A23 A2 R1234 



Read: Resistor 1234 of Subassembly 2 of Assembly 23 



Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 



TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

Indicates part number to be used when ordering replace- 
ment part from Tektronix. 



SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 

Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed No serial number entered indicates 
part is good for all serial numbers. 



NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete For further Item 
Name identification, the U S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 



MFR. CODE (coiumn six of the Eiectrical Parts 
List) 

Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 



MFR. PART NUMBER (column seven of the 
Electrical Parts List) 

Indicates actual manufacturers part number. 
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CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code Manufacturer 



Address 



01121 
0 1 2 9 S 

02735 

03S08 

04222 

04713 

07263 

12697 

13511 

14433 

22526 
24 546 

27014 
33096 
34649 
552 1 0 
55680 
56289 
71279 
71400 

72982 
731 38 
74970 
80009 
9020 I 

91637 

95348 



AL LEN-BRADLEY COMPANY 

TEXAS INSTRUMENTS, INC. , SEMICONDUCTOR 
CROUP 

RCA CORPORATION, SOLID STATE DIVISION 
GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 
PRODUCTS DEPARTMENT 
AVX CERAMICS, DIVISION OF AVX CORP. 
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 
FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
CLAROSTAT MFC. CO. , INC. 

AMPHENOL CARDRE DIV., BUNKER RAMO CORP. 
ITT SEMICONDUCTORS 

BERG ELECTRONICS, INC. 

CORNING GLASS WORKS, ELECTRONIC 
COMPONENTS DIVISION 
NATIONAL SEMICONDUCTOR CORP. 

COl .OR ADO CRYSTAL CORPORATION 
INTEL CORP. 

GETTIG ENG. AND MFG. COMPANY 
N I CHI CON /AMERICA/ CORP. 

SPRAGUE ELE CTRIC CO. 

CAMBRIDGE THERMIONIC CORP. 

BUSSMAN MFG. , DIVISION OF MCGRAW- 
EDISON CO. 

ERIE TECHNOLOGICAL PRO DUCTS, INC. 

BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 
JOHNSON, E. F., CO. 

TEKTRONIX, INC. 

MALLORY CAPACITOR CO. , DIV. OF 
P. R. MALLORY AND CO., INC. 

DALE ELECTRONICS, INC. 

GORDOS CORPORATION 



1201 2ND STREET SOUTH 

P 0 BOX 5012, 13500 N CENTRAL 

EXPRESSWAY 

ROUTE 202 

ELECTRONICS PARK 
P 0 BOX 867, 19TH AVE. SOUTH 
5005 E MCDOWELL RD , PO BOX 20923 

464 ELLIS STREET 
LOWER WASHINGTON STREET 

3301 ELECTRONICS WAY 
P 0 BOX 3049 
YOUK EXPRESSWAY 

550 HIGH STREET 
2900 SEMICONDUCTOR DR. 

2303 W 8TH STREET 
3065 BOWERS AVE. 

PO BOX 85, OFF ROUTE 45 
6435 N PROESEL AVENUE 
87 MARSHALL ST. 

445 CONCORD AVE. 

2536 W. UNIVERSITY ST. 

644 W. I2TH ST. 

2500 HARBOR BLVD. 

299 lOTH AVE. S. W. 

P 0 BOX 500 

3029 E. WASHINGTON STREET 
P. 0. BOX 372 
P. 0. BOX 609 
250 GLENWOOD AVENUE 



City, State, Zip 



MILWAUKEE, WI 53204 

DALLAS, TX 75222 
SOMERVILLE, NY 08876 

SYRACUSE, NY 13201 
MYRTLE BEACH, SC 29577 
PHOENIX. AZ 85036 

MOUNTAIN VIEW, CA 94042 
DOVER, NH 03820 
LOS GATOS, CA 95030 

WEST PALM BEACH, FL 33402 
NEW CUMBERLAND, PA 17070 

BRADFORD, PA 16701 
SANTA CLARA, CA 95051 
LOVELAND, CO 80537 
SANTA CLARA, CA 95051 
SPRING MILLS, PA 16875 
CHICAGO, IL 60645 
NORTH ADAMS, MA 01247 
CAMBRIDGE, MA 02138 

ST. LOUIS, MO 63107 
ERIE, PA 16512 
FULLERTON, CA 92634 
WASECA, MN 56093 
BEAVERTON, OR 97077 

INDIANAPOLIS, IN 46206 
COLUMBUS, NE 68601 
BLOOMFIELD, NJ 07003 
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TEKTRONIX 


SERIAL/MODEL NO. 










MFR 


COMPONENT NO. 


PART NO. 


EEE DSCONT NAME 


& DESCRIPTION 




CODE 


AlO 


670-6556-00 


CKT 


BOARD ASSY: 


DISPLAY 




80009 


A12 


670-6557-00 


CKT 


BOARD ASSY: 


AUXILIARY 




80009 


A14 


670-6558-00 


CKT 


BOARD ASSY: 


MAIN 




80009 


A14 


670-6559-00 


CKT 


BOARD ASSY: 


MAIN 




80009 






(OPTION 1 ONLY) 








AlO 




CKT 


BOARD ASSY: 


DISPLAY 






AlOCRlOll 


156-1036-00 


MICROCIRCUIT, 


DI 


: PROGRAMMABLE INTERVAL TIME 


34649 


A10CR1012 


150-1036-00 


LAMP 


, LED : RED, 


3. 


OV, 40MA 




01295 


AlOCRllll 


150-1036-00 


LAMP 


, LED : RED, 


3. 


OV, 40MA 




01295 


A10CR1211 


150-1036-00 


LAMP 


, LED : RED, 


3. 


OV, 40MA 




01295 


A10CR1215 


150-1036-00 


LAMP 


, LED : RED, 


3. 


OV, 40MA 




01295 


A10CR1311 


150-1036-00 


LAMP 


, LED : RED, 


3. 


OV, 40MA 




01295 


A10DS1002 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1005 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1102 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1105 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1202 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1205 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1302 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


A10DS1305 


150-1011-02 


LAMP 


, LED RDOUT: 


RED, 7 SEG,1.0 DGIT 




80009 


AlO J1012 


131-1857-00 


TERM 


, SET, PIN: 36/0 . 025 SQ PIN, ON 0.1 


CTRS 


22526 


AlO JllOl 


131-1857-00 


TERM 


, SET, PIN: 36/0 . 025 SQ PIN, ON 0.1 


CTRS 


22526 


AlO J1102 


131-1857-00 


TERM 


. SET, PIN: 36/0 . 025 SQ PIN, ON 0.1 


CTRS 


22526 


A10R1009 


315-0471-00 


RES . 


, FXDE, CMPSN 


:470 OHM,5%,0.25W 




01121 


AlORlOll 


315-0471-00 


RES . 


, EXD, CMPSN: 


470 OHM,5%,0.25W 




01121 


A10R1012 


315-0471-00 


RES . 


, EXD, CMPSN: 


470 OHM,5%,0.25W 




01121 


A12 


-VC_ 


CKT 


BOARD ASSY: 


AUXILIARY 






A12C1030 


281-0773-00 


CAP . 


, EXD, CER 


DI 


: 0 . OIUF, 10%, lOOV 




04222 


A12C1035 


281-0773-00 


CAP . 


, EXD, CER 


DI 


: 0 .OIUF . , 10%, lOOV 




04222 


A12C1120 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1130 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1200 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1202 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1220 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%50V 




72982 


A12C1230 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1231 


290-0782-00 


CAP . 


, EXD, ELCTLT 


: 4 . 7UF, +75-10%, 35V 




55680 


A12C1232 


290-0782-00 


CAP . 


, EXD, ELCTLT 


: 4 . 7UF, +75-10%, 35V 




55680 


A12C1310 


281-0775-00 


CAP, 


EXD, CER DI : 


0 . lUF, 20%, 50V 




72982 


A12C1311 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1330 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1400 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1420 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1430 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1510 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1519 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1520 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1522 


281-0785-00 


CAP . 


, EXD, CER 


DI 


: 68PF, 10%, lOOV 




72982 


A12C1523 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1530 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1532 


281-0775-00 


CAP . 


, EXD, CER 


DI 


: 0 . lUF, 20%, 50V 




72982 


A12C1533 


290-0804-00 


CAP . 


, EXD, ELCTLT 


: lOUF, +50-10%, 25V 




55680 
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TEKTRONIX 


SERIAL/MODEL NO. 






MFR 


COMPONENT NO. 


PART NO. 


FEE 


DSCONT 


NAME & DESCRIPTION 




CODE 


A12C1600 


281-0775-00 






CAP.,FXD,CER DI : 0 . lUF, 20%, 50V 




72982 


A12C1622 


281-0775-00 






CAP.,FXD,CER DI : 0 . lUF, 20%, 50V 




72982 


A12C1629 


281-0775-00 






CAP.,FXD,CER DI : 0 . lUF, 20%, 50V 




72982 


A12C1630 


281-0775-00 






CAP.,FXD,CER DI : 0 . lUF, 20%, 50V 




72982 


A12C1631 


281-0775-00 






CAP.,FXD,CER DI : 0 . lUF, 20%, 50V 




72982 


A12C1632 


290-0804-00 






CAP . , FXD, ELCTLT: lOUF, +5 0-10%, 2 5V 




55680 


A12C1720 


283-0359-00 






CAP.,FXD,CER DI : lOOOPF, 10%, 200V 




72982 


A12C1730 


281-0622-00 






CAP.,FXD,CER DI : 4 7PF, 1%, 5 0 0V 




72982 


A12C1731 


281-0716-00 






CAP.,FXD,CER DI : 13 . 8PF, 1%, 500V 




72982 


A12C1733 


281-0775-00 






CAP.,FXD,CER DI : 0 . lUF, 2 0%, 5 0V 




72982 


A12C1830 


283-0057-00 






CAP . , FXD, CER DI : 0 . lUF, +80-20%, 200V 




56289 


A12CR1021 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1210 


152-0066-00 






SEMICOND DEVICE : SILICON, 400V, 750MA 




14433 


A12CR1220 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1222 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1430 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1620 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1621 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1630 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 




01295 


A12CR1720 


152-0246-00 






SEMICOND DEVICE : SW, SI, 40V, 20 OMA 




03508 


A12CR1721 


152-0246-00 






SEMICOND DEVICE: SW, SI, 40V, 200MA 




03508 


A12J1020 


131-1425-00 






CONTACT SET,ELE:R ANGLE, 0.150" L, STR OF 36 


22526 


A12J1519 


131-0608-00 






TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ 


GOLD 


22526 




— 'k — 






(QTY 2) 






A12J1530 


131-0608-00 






TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ 


GOLD 


22526 




— 'k — 






(QTY 2) 






A12J1630 


131-0608-00 






TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ 


GOLD 


22526 




— 'k — 






(QTY 3) 






A12J1730 


131-0608-00 






TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ 


GOLD 


22526 




— 'k — 






(QTY 2) 






A12L1530 


120-0382-00 






XFMR, TOROID : 14 TURNS, SINGLE 




80009 


A12L1630 


120-0382-00 






XFMR, TOROID : 14 TURNS, SINGLE 




80009 


A12P1430 


131-1934-00 






TERM. SET, PIN: 1 X 36,0.1 CTR, 0 . 9 L 




22526 


A12P1520 


131-1934-00 






TERM. SET, PIN: 1 X 36,0.1 CTR, 0 . 9 L 




22526 


A12P1521 


131-1934-00 






TERM. SET, PIN: 1 X 36,0.1 CTR, 0 . 9 L 




22526 


A12P1601 


131-1934-00 






TERM. SET, PIN: 1 X 36,0.1 CTR, 0 . 9 L 




22526 


A12P1630 


131-1934-00 






TERM. SET, PIN: 1 X 36,0.1 CTR, 0 . 9 L 




22526 


A12Q1020 


151-0462-00 






TRANSISTOR: SILICON, PNP 




04713 


A12Q1030 


151-0342-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1032 


151-0341-00 






TRANSISTOR: SILICON, NPN 




07263 


A12Q1132 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1133 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1134 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1300 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1320 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1321 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1330 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1331 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1420 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1530 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


A12Q1620 


151-0427-00 






TRANSISTOR: SILICON, NPN 




80009 


A12Q1630 


151-1117-00 






TRANS I STOP: EE DUAL, N-CHANNEL, SI 




80009 


A12R510 


315-0470-00 






RES . , FXD, CMPSN: 47 OHM, 5%, 0.2 5W 




01121 


A12R1021 


307-0695-00 






RES. ,NTWK,FXD,FI : 9, 150 OHM, 2% 




01121 



A12R1024 


315-0511-00 


RES . 


, FXD, CMPSN: 510 


OHM, 5%, 0 . 25W 


01121 


A12R1031 


315-0241-00 


RES . 


, FXD, CMPSN: 240 


OHM, 5%, 0 . 25W 


01121 


A12R1032 


315-0751-00 


RES . 


, FXD, CMPSN: 750 


OHM, 5%, 0 . 25W 


01121 



MFR PART NUMBER 

8005D9AABZ5U104M 

8005D9AABZ5U104M 

8005D9AABZ5U104M 

8005D9AABZ5U104M 

8005D9AABZ5U104M 

25ULA10V-T 

8131N203C0G0102K 

308-000C0G0470F 

374-014C0G01389F 

8005D9AABZ5U104M 

274C10 

1N4152R 

LG4016 

1N4152R 

1N4152R 

1N4152R 

1N4152R 

1N4152R 

1N4152R 

DE140 

DE140 

65521-136 

47357 



47357 

47357 

47357 



120-0382-00 

120-0382-00 

65539-001 

65539-001 

65539-001 

65539-001 

65539-001 

TIP30C 

S035928 

S040065 

S036228 

S036228 

S036228 

S036228 

S036228 

S036228 

S036228 

S036228 

S036228 

S036228 

151-0427-00 

151-1117-00 

CB4705 

210A151 

CB5115 

CB2415 

CB7515 
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A12R1033 


315-0361-00 




RES . 


, EXD, CMPSN: 360 OHM, 5%,0.25W 


01121 


CB3615 


A12R1035 


315-0681-00 




RES . 


,EXD.CMPSN: 680 OHM,5%,0.25W 


01121 


CB6815 


A12R1036 


315-0362-00 




RES . 


,EXD.CMPSN:3. 6K OHM, 5%, 0.2 5W 


01121 


CB3625 


A12R1037 


315-0132-00 




RES . 


,EXD.CMPSN:1.3K OHM, 5%,0.25W 


01121 


CB1325 


A12R1038 


315-0680-00 




RES . 


,EXD.CMPSN: 68 OHM, 5%,0.25W 


01121 


CB6805 


A12R1130 


315-0151-00 




RES . 


,EXD.CMPSN: 150 OHM, 5%, 0.2 5W 


01121 


CB1515 


A12R1131 


315-0103-00 




RES . 


,EXD.CMPSN: lOK OHM, 5%,0.25W 


01121 


CB1035 


A12R1132 


315-0103-00 




RES . 


,EXD.CMPSN: lOK OHM, 5%,0.25W 


01121 


CB1035 


A12R1133 


315-0103-00 




RES . 


,EXD.CMPSN: lOK OHM, 5%,0.25W 


01121 


CB1035 


A12R1134 


315-0103-00 




RES . 


,EXD.CMPSN: lOK 0HM,5%,0.25W 


01121 


CB1035 


A12R1138 


315-0301-00 




RES . 


,EXD.CMPSN:300 0HM,5%,0.25W 


01121 


CB3015 


A12R1200 


315-0121-00 




RES . 


,EXD.CMPSN: 120 0HM,5%,0.25W 


01121 


CB1215 


A12R1210 


315-0751-00 




RES . 


, EXD, CMPSN: 750 0HM,5%,0.25W 


01121 


CB7515 


A12R1211 


315-0162-00 




RES . 


,EXD.CMPSN: 1 . 6K OHM, 5%,0.25W 


01121 


CB1625 


A12R1215 


315-0302-00 




RES . 


, EXD, CMPSN: 3K OHM, 5%,0.25W 


01121 


CB3025 


A12R1220 


307-0695-00 




RES . 


,NTWK,EXD.EI : 9, 150 OHM, 2% 


01121 


210A151 


A12R1230 


315-0750-00 




RES . 


, EXD, CMPSN: 75 OHM, 5%,0.25W 


01121 


CB7505 


A12R1231 


315-0331-00 




RES . 


, EXD, CMPSN: 330 OHM, 5%,0.25W 


01121 


CB3315 


A12R1300 


315-0750-00 




RES . 


,EXD.CMPSN:75 0HM,5%,0.25W 


01121 


CB7505 


A12R1301 


315-0301-00 




RES . 


,EXD.CMPSN:300 0HM,5%,0.25W 


01121 


CB3015 


A12R1302 


315-0751-00 




RES . 


, EXD. CMPSN: 750 0HM,5%,0.25W 


01121 


CB7515 


A12R1303 


315-0162-00 




RES . 


, EXD. CMPSN: 1 . 6K OHM, 5%,0.25W 


01121 


CB1625 


A12R1304 


315-0102-00 




RES . 


, EXD. CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A12R1310 


307-0695-00 




RES . 


,NTWK,EXD.EI : 9, 150 OHM, 2% 


01121 


210A151 


A12R1312 


315-0101-00 




RES . 


, EXD, CMPSN: 100 0HM,5%,0.25W 


01121 


CB1015 


A12R1331 


315-0472-00 




RES . 


, EXD. CMPSN: 4. 7K OHM, 5%,0.25W 


01121 


CB4725 


A12R1332 


315-0472-00 




RES . 


, EXD, CMPSN: 4 . 7K OHM, 5%,0.25W 


01121 


CB4725 


A12R1333 


315-0472-00 




RES . 


, EXD. CMPSN: 4. 7K OHM, 5%,0.25W 


01121 


CB4725 


A12R1334 


315-0472-00 




RES . 


, EXD. CMPSN: 4. 7K OHM, 5%,0.25W 


01121 


CB4725 


A12R1336 


315-0151-00 




RES . 


, EXD. CMPSN: 150 0HM,5%,0.25W 


01121 


CB1515 


A12R1420 


307-0695-00 




RES . 


NTWK, EXD .El : 9, 150 OHM, 2% 


01121 


210A151 


A12R1430 


315-0510-00 




RES . 


,EXD.CMPSN:51 0HM,5%,0.25W 


01121 


CB5105 


A12R1431 


315-0820-00 




RES . 


, EXD, CMPSN: 82 OHM, 5%,0.25W 


01121 


CB8205 


A12R1520 


315-0820-00 




RES . 


, EXD. CMPSN: 82 0HM,5%,0.25W 


01121 


CB8205 


A12R1521 


315-0510-00 




RES . 


,EXD.CMPSN:51 0HM,5%,0.25W 


01121 


CB5105 


A12R1523 


315-0561-00 




RES . 


, EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A12R1524 


315-0101-00 




RES . 


, EXD. CMPSN: 100 0HM,5%,0.25W 


01121 


CB1015 


A12R1525 


311-1559-00 




RES . 


, VAR.NONWIR: lOK OHM, 20%, 0 . 50W 


73138 


91-81-0 


A12R1530 


315-0121-00 




RES . 


, EXD. CMPSN: 120 0HM,5%,0.25W 


01121 


CB1215 


A12R1531 


315-0561-00 




RES . 


, EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A12R1532 


315-0561-00 




RES . 


, EXD, CMPSN: 560 0HM,5%,0.25W 


01121 


CB5615 


A12R1533 


315-0561-00 




RES . 


, EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A12R1534 


315-0122-00 




RES . 


, EXD. CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A12R1535 


315-0122-00 




RES . 


, EXD. CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A12R1536 


315-0561-00 




RES . 


, EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A12R1537 


315-0561-00 




RES . 


, EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A12R1538 


315-0221-00 




RES . 


, EXD. CMPSN: 220 0HM,5%,0.25W 


01121 


CB2215 


A12R1539 


315-0221-00 




RES . 


, EXD. CMPSN: 220 0HM,5%,0.25W 


01121 


CB2215 


A12R1610 


307-1096-00 




RES 


NTWK, EXD EI:7.2K OHM, 2%,1W 


91637 


MSP08A01202G 


A12R1620 


315-0102-00 




RES . 


, EXD. CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A12R1621 


315-0302-00 




RES . 


, EXD. CMPSN: 3K OHM, 5%,0.25W 


01121 


CB3025 


A12R1622 


321-0414-00 




RES . 


, EXD .EILM: 200K OHM, 1%, 0 . 125W 


91637 


MEE1816G20002E 


A12R1623 


315-0474-00 


XB020320 


RES . 


, EXD. CMPSN: 47 OK 0HM,5%,0.25W 


01121 


CB4745 


A12R1624 


321-0201-00 


B01010(B020319 


RES . 


, EXD, EILM: 1 . 21K OHM, 1%, 0 . 125W 


91637 


MEE1816G12100E 


A12R1624 


321-0222-00 


B020320 


RES . 


,EXD.EILM:2K OHM, 1%, 0 . 125W 


91637 


MEE1816G20000E 


A12R1625 


315-0472-00 




RES . 


, EXD. CMPSN: 4. 7K OHM, 5%,0.25W 


01121 


CB4725 


A12R1626 


315-0472-00 




RES . 


, EXD. CMPSN: 4. 7K OHM, 5%,0.25W 


01121 


CB4725 



7-5 




TM9-6625-474-14&P-3 





TEKTRONIX 


SERIAL/MODEL NO. 




MER 




COMPONENT NO. 


PART NO. 


EEE 


DSCONT 


NAME & DESCRIPTION 


CODE 


MER PART NUMBER 


A12R1627 


315-0680-00 






RES . , EXD, CMPSN: 68 OHM, 5%,0.25W 


01121 


CB6805 


A12R1628 


321-0481-00 






RES . , EXD .EILM: IM OHM, 1%, 0 . 125W 


24546 


NA4D1004E 


A12R1629 


315-0154-00 






RES. ,EXD.CMPSN: 150K 0HM,5%,0.25W 


01121 


CB1545 


A12R1630 


315-0131-00 






RES. ,EXD.CMPSN: 130 0HM,5%,0.25W 


01121 


CB1315 


A12R1631 


315-0131-00 






RES. ,EXD.CMPSN: 130 0HM,5%,0.25W 


01121 


CB1315 


A12R1632 


321-0618-00 






RES . , EXD .EILM: 250K OHM, 1%, 0 . 125W 


91637 


MEE1816G25002E 


A12R1633 


321-0891-00 






RES . , EXD .EILM: 800K OHM, 1%, 0 . 125W 


91637 


MEE1816G80002E 


A12R1634 


315-0122-00 






RES. ,EXD.CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A12R1635 


315-0122-00 






RES. ,EXD.CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A12R1636 


315-0202-00 






RES. ,EXD.CMPSN:2K OHM, 5%,0.25W 


01121 


CB2025 


A12R1637 


315-0432-00 






RES.,EXD.CMPSN:4.3K OHM, 5%,0.25W 


01121 


CB4325 


A12R1710 


307-0445-00 






RES .NTWK, EXD .El : 4 . 7K OHM, 20%, (9) RES 


91637 


MSP10A01-472M 


A12R1720 


315-0391-00 






RES. ,EXD.CMPSN:390 0HM,5%,0.25W 


01121 


CB3915 


A12R1730 


315-0102-00 






RES . , EXD, CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A12R1731 


315-0510-00 






RES. ,EXD.CMPSN:51 OHM, 5%,0.25W 


01121 


CB5105 


A12R1734 


315-0151-00 






RES. , EXD. CMPSN: 150 0HM,5%,0.25W 


01121 


CB1515 


A12S1720 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A12S1730 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A12S1731 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A12S1732 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A12S1810 


263-0074-00 






SW LEVER ASSY: 


80009 


263-0074-00 


A12U1120 


156-0230-00 






MICROCIRCUIT, DI : DUAL D MA-SLAVE ELIP-ELOP 


80009 


156-0230-00 


A12U1121 


156-0230-00 






MICROCIRCUIT, DI : DUAL D MA-SLAVE ELIP-ELOP 


80009 


156-0230-00 


A12U1122 


156-0411-00 






MICROCIRCUIT, LI : QUAD-COMP, SGL SUPPLY 


27014 


LM339N 


A12U1220 


156-0205-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NOR GATE 


80009 


156-0205-00 


A12U1221 


156-0688-00 






MICROCIRCUIT, DI : DUAL J-K MASTER SLAVE EE 


04713 


MC10135L 


A12U1300 


156-0182-00 






MICROCIRCUIT, DI : TRIPLE 2-3-2 INPUT GATE 


80009 


156-0182-00 


A12U1310 


156-0230-00 






MICROCIRCUIT, DI : DUAL D MA-SLAVE ELIP-ELOP 


80009 


156-0230-00 


A12U1320 


156-0205-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NOR GATE 


80009 


156-0205-00 


A12U1321 


156-0230-00 






MICROCIRCUIT, DI : DUAL D MA-SLAVE SLIP-ELOP 


80009 


156-0230-00 


A12U1330 


156-0205-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NOR GATE 


80009 


156-0205-00 


A12U1400 


156-0656-00 






MICROCIRCUIT, DI : DECADE COUNTER 


01295 


SN74LS90N OR J 


A12U1401 


156-1448-00 






MICROCIRCUIT, DI : DUAL 4-BIT DECADE COUNTER 


80009 


156-1448-00 


A12U1410 


156-0230-00 






MICROCIRCUIT, DI : DUAL D MA-SLAVE ELIP-ELOP 


80009 


156-0230-00 


A12U1411 


156-0230-00 






MICROCIRCUIT, DI : DUAL D MA-SLAVE ELIP-ELOP 


80009 


156-0230-00 


A12U1420 


156-0205-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NOR GATE 


80009 


156-0205-00 


A12U1421 


156-0295-00 






MICROCIRCUIT, DI : TRIPLE EXCL OR EXCL NOR 


80009 


156-0295-00 


A12U1430 


156-0205-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NOR GATE 


80009 


156-0205-00 


A12U1500 


156-0866-00 






MICROCIRCUIT, DI : 13 INP NAND GATES 


04713 


SN74LS133 


A12U1501 


156-1448-00 






MICROCIRCUIT, DI : DUAL 4-BIT DECADE COUNTER 


80009 


156-1448-00 


A12U1510 


156-0382-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NAND GATE 


01295 


SN74LS00 (N OR J) 


A12U1511 


156-0382-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NAND GATE 


01295 


SN74LS00 (N OR J) 


A12U1530 


156-0369-00 






MICROCIRCUIT, DI : TRIPLE LINE RECEIVER 


80009 


156-0369-00 


A12U1600 


156-0745-00 






MICROCIRCUIT, DI : HEX INVERTER 


80009 


156-0745-00 


A12U1601 


156-0524-00 






MICROCIRCUIT, DI : TRIPLE 3-INPUT NAND GATES 


80009 


156-0524-00 


A12U1610 


156-1448-00 






MICROCIRCUIT, DI : DUAL 4-BIT DECADE COUNTER 


80009 


156-1448-00 


A12U1611 


156-1478-00 






MICROCIRCUIT, DI : QUAD 2 -INP AND GATE 


02735 


CD4081BE 


A12U1620 


156-1149-00 






MICROCIRCUIT, LI : OPERATIONAL AMP . JEET INPUT 


27014 


LE351N 


A12W1320 


131-0566-00 






BUS CONDUCTOR: DUMMY RES, 2.375, 22 AWG 


55210 


L-2007-1 
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A14 








CKT 


BOARD ASSY: MAIN 






A14C1030 


283-0057-00 






CAP . 


,EXD,CER DI : 0 . lUE, +80-20%, 200V 


56289 


274C10 


A14C1120 


283-0359-00 






CAP . 


,EXD,CER DI : lOOOPE, 10%, 200V 


72982 


8131N203C0G0102K 


A14C1130 


281-0622-00 






CAP . 


,EXD,CER DI : 47PE, 1%, 500V 


72982 


308-000C0G0470E 


A14C1131 


281-0716-00 






CAP . 


,EXD,CER DI : 13 . 8PE, 1%, 500V 


72982 


374-014C0G01389E 


A14C1133 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1220 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1221 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1230 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1231 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1232 


290-0804-00 






CAP . 


,EXD,ELCTLT: lOUE, +50-10%, 25V 


55680 


25ULA10V-T 


A14C1233 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1320 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1322 


281-0785-00 






CAP . 


,EXD,CER DI : 68PE, 10%, lOOV 


72982 


8035D2AADC0G680K 


A14C1323 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1330 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1331 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1332 


290-0804-00 






CAP . 


,EXD,ELCTLT: lOUE, +50-10%, 25V 


55680 


25ULA10V-T 


A14C1400 


290-0782-00 






CAP . 


,EXD,ELCTLT:4.7UE,+75-10%, 35V 


55680 


35ULA4R7V-T 


A14C1410 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1411 


281-0772-00 






CAP . 


,EXD,CER DI : 0 . 0047UE, 10%, lOOV 


04222 


GC701C472K 


A14C1420 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1421 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1430 


290-0804-00 






CAP . 


,EXD,ELCTLT: lOUE, +50-10%, 25V 


55680 


25ULA10V-T 


A14C1431 


281-0772-00 






CAP . 


,EXD,CER DI : 0 . 0047UE, 10%, lOOV 


04222 


GC701C472K 


A14C1510 


281-0772-00 






CAP . 


,EXD,CER DI : 0 . 0047UE, 10%, lOOV 


04222 


GC701C47K 


A14C1511 


281-0812-00 






CAP . 


,EXD,CER DI : lOOOPE, 10%, lOOV 


72982 


8035D9AADX7R102K 


A14C1600 


290-0745-00 






CAP . 


,EXD,ELCTLT:22UE, +50-10%, 25V 


56289 


502D225 


A14C1601 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1610 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1700 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 




-*- 






(OPTION 1 ONLY) 






A14C1701 


290-0183-00 






CAP . 


,EXD,ELCTLT: lUE, 10%, 35V 


90201 


TAE105K035P1A 


A14C1702 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 




-*- 






(OPTION 1 ONLY) 






A14C1710 


281-0630-00 






CAP . 


,EXD,CER DI : 390PE, 5%, 500V 


72982 


630000Y5D391J 










(STANDARD ONLY) 






A14C1711 


281-0630-00 






CAP . 


,EXD,CER DI : 390PE, 5%, 500V 


72982 


630000Y5D391J 




-*- 






(STANDARD ONLY) 






A14C1712 


281-0564-00 






CAP . 


,EXD,CER DI : 24PE, 5%, 500V 


72982 


301-000C0G0240J 




-*- 






(STANDARD ONLY) 






A14C1713 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 










(STANDARD ONLY) 






A14C1714 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1715 


281-0153-00 






CAP . 


, VAR, AIR DI : 1 . 7-lOPE, 250V 


74970 


187-0106-005 




-*- 






(STANDARD ONLY) 






A14C1730 


290-0804-00 






CAP . 


,EXD,ELCTLT: lOUE, +50-10%, 25V 


55680 


25ULA10V-T 


A14C1731 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1732 


281-0775-00 






CAP . 


,EXD,CER DI : 0 . lUE, 20%, 50V 


72982 


8005D9AABZ5U104M 


A14C1733 


290-0746-00 






CAP . 


,EXD,ELCTLT:47UE,+50-10%, 16V 


55680 


16U-47V-T 


A14C1820 


281-0773-00 






CAP . 


,EXD,CER DI : 0 . OIUE, 10%, lOOV 


04222 


GC70-1C103K 


A14C1830 


281-0812-00 






CAP . 


,EXD,CER DI : lOOOPE, 10%, lOOV 


72982 


8035D9AADX7R102K 


A14CR1110 


152-0066-00 






SEMICOND DEVICE : SILICON, 400V, 750MA 


14433 


LG4016 


A14CR1120 


152-0246-00 






SEMICOND DEVICE : SW, SI, 40V, 200MA 


03508 


DEI 4 0 


A14CR1121 


152-0246-00 






SEMICOND DEVICE : SW, SI, 40V, 200MA 


03508 


DEI 4 0 


A14CR1220 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 


01295 


1N4152R 


A14CR1221 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150MA 


01295 


1N4152R 



7-7 




TM9-6625- 

COMPONENT 

A14CR1230 

A14CR1700 

A14CR1721 

A14CR1730 

A14CR1731 

A14CR1732 

A14CR1733 

A14CR1810 

A14CR1811 

A14F1820 

A14F1821 

A14F1830 

A14J1130 

A14J1230 

A14J1300 



A14J1320 

A14J1400 

A14J1500 



A14J1520 

A14J1521 

A14J1710 

A14J1720 



A14J1810 

A14J1820 

A14K1800 

A14K1810 

A14L1230 

A14L1330 

A14L1600 

A14Q1220 

A14Q1230 

A14Q1300 

A14Q1301 

A14Q1400 

A14Q1500 

A14Q1700 

A14Q1701 



A14Q1720 

A14Q1721 

A14Q1722 

A14Q1723 

A14Q1724 

A14Q1725 

A14Q1800 

A14R610 

A14R1100 



474-14&P-3 



TEKTRONIX 


SERIAL/MODEL NO. 






MFR 




PART NO. 


FEE DSCONT 


NAME & DESCRIPTION 


CODE 


MFR PART NUMBER 


152-0141-02 




SEMICOND 


DEVICE : SILICON, 30V. 150MA 


01295 


1N4152R 


152-0141-02 




SEMICOND 


DEVICE : SILICON, 30V, 150M 


01295 


1N4152R 


152-0141-02 




SEMICOND 


DEVICE : SILICON, 30V, 150MA 


01295 


1N4152R 


152-0066-00 




SEMICOND 


DEVICE : SILICON, 400V, 750MA 


14433 


LG4016 


152-0141-02 




SEMICOND 


DEVICE : SILICON, 30V, 150MA 


01295 


1N4152R 


152-0066-00 




SEMICOND 


DEVICE : SILICON, 400V, 750MA 


14433 


LG4016 



152-0066-00 


SEMICCND DEVICE : SILICCN, 400V, 750MA 


14433 


LG4016 


152-0141-02 


SEMICCND DEVICE : SILICCN, 30V, 150MA 


01295 


1N4152R 


152-0141-02 


SEMICCND DEVICE : SILICCN, 30V, 150MA 


01295 


1N4152R 


159-0025-00 


FUSE, CARTRIDGE : SAG, 0 . 5A, 250V, FAST-BLCW 


71400 


ACC 1/2 


159-0025-00 


FUSE, CARTRIDGE : SAG, 0 . 5A, 250V, FAST-BLCW 


71400 


ACC 1/2 


159-0015-00 


FUSE , CARTRIDGE : SAG . 3A, 2 5 OV, FAST-BLCW 


71400 


ACC 3 


131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 2) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 3) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 




(QTY 7) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 2) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 8) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 




(QTY 8) 






136-0263-04 


SQCKET,PIN TERM:FQR 0.025 INCH SQUARE PIN 


22526 


75377-001 


136-0263-04 


SQCKET,PIN TERM:FQR 0.025 INCH SQUARE PIN 


22526 


75377-001 


131-0608-00 


TERMINAL.PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 3) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 




(QTY 3) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 2) 






131-0608-00 


TERMINAL, PIN: 0 . 365 L X 0.025 PH BRZ GCLD 


22526 


47357 


-*- 


(QTY 2) 






148-0076-00 


RELAY, REED:1 FQRM A, 5V, 0 . 2 5A, 1 0 OV 


95348 


F81-1447 


148-0076-00 


RELAY, REED:1 FQRM A, 5V, 0 . 2 5A, 1 0 OV 


95348 


F81-1447 


120-0382-00 


XFMR, TORQID : 14 TURNS, SINGLE 


80009 


120-0382-00 


120-0382-00 


XFMR, TORQID : 14 TURNS, SINGLE 


80009 


120-0382-00 


108-0422-00 


CQIL, RE : FIXED, 82UH 


80009 


108-0422-00 


151-0427-00 


TRANSISTOR: SILICCN, NPN 


80009 


151-0427-00 


151-1117-00 


TRANSISTOR: EE DUAL, N-CHANNEL, SI,DMOS 


80009 


151-1117-00 


151-0504-00 


TRANSISTOR: SILICON, N-CHAN, UNIJUNCTION 


04713 


2N4851 


151-0302-00 


TRANSISTOR: SILICON, NPN 


07263 


S038487 


151-0302-00 


TRANSISTOR: SILICON, NPN 


07263 


S038487 


151-0301-00 


TRANSISTOR: SILICON, PNP 


27014 


2N2907A 


151-0341-00 


TRANSISTOR: SILICON, NPN 


07263 


S040065 


151-0190-00 


TRANSISTOR: SILICON, NPN 


07263 


S032677 




(STANDARD ONLY) 






151-0188-00 


TRANSISTOR: SILICON, PNP 


04713 


SPS6868K 


151-0302-00 


TRANSISTOR: SILICON, NPN 


07263 


S038487 


151-0432-00 


TRANSISTOR: SILICON, NPN 


80009 


151-0432-00 


151-0453-00 


TRANSISTOR: SILICON, PNP 


80009 


151-0453-00 


151-0453-00 


TRANSISTOR: SILICON, PNP 


80009 


151-0453-00 


151-0190-00 


TRANSISTOR: SILICON, NPN 


07263 


S032677 


151-0190-00 


TRANSISTOR: SILICON, NPN 


07263 


S032677 


315-0470-00 


RES . , FXD, CMPSN: 47 OHM, 5%,0.25W 


01121 


CB4705 


315-0102-00 


RES. ,FXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 
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TM9-6625-474- 


14&P-3 












TEKTRONIX 


SERIAL/MODEL NO. 




MER 




COMPONENT NO. 


PART NO. 


EEE DSCONT 


NAME & DESCRIPTION 


CODE 


MER PART NUMBER 


A14R1110 


315-0512-00 




RES . , EXD, CMPSN: 5 . IK OHM, 5%,0.25W 


01121 


CB5125 


A14R1120 


315-0391-00 




RES. ,EXD.CMPSN:390 0HM,5%,0.25W 


01121 


CB3915 


A14R1130 


315-0102-00 




RES . , EXD, CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1132 


315-0510-00 




RES. ,EXD.CMPSN:51 OHM, 5%,0.25W 


01121 


CB5105 


A14R1134 


315-0151-00 




RES. ,EXD.CMPSN: 150 0HM,5%,0.25W 


01121 


CB1515 


A14R1210 


315-0512-00 




RES.,EXD.CMPSN:5.1K OHM, 5%,0.25W 


01121 


CB5125 


A14R1212 


315-0512-00 




RES.,EXD.CMPSN:5.1K OHM, 5%,0.25W 


01121 


CB5125 


A14R1213 


307-0502-00 




RES.NTWK.THK EI:1.8 OHM, 20%, (9) RES 


91637 


MSP10A01-182M 


A14R1220 


315-0472-00 




RES.,EXD.CMPSN:4.7K OHM, 5%,0.25W 


01121 


CB4725 


A14R1221 


315-0302-00 




RES. ,EXD.CMPSN:3K OHM, 5%,0.25W 


01121 


CB3025 


A14R1222 


321-0481-00 




RES . , EXD .EILM: IM OHM, 1%, 0 . 125W 


24546 


NA4D1004E 


A14R1223 


315-0474-00 


XB020320 


RES. ,EXD.CMPSN:470K 0HM,5%,0.25W 


01121 


CB4745 








(STANDARD ONLY) 






A14R1223 


315-0474-00 


XB020450 


RES. ,EXD.CMPSN:470K 0HM,5%,0.25W 


01121 


CB4745 




-*- 




(OPTION 1 ONLY) 






A14R1224 


315-0680-00 




RES. ,EXD.CMPSN: 68 OHM, 5%,0.25W 


01121 


CB6805 


A14R1225 


321-0618-00 




RES ., EXD .EILM: 250K OHM, 1%, 0 . 125W 


91637 


MEE1816G25002E 


A14R1226 


315-0154-00 




RES. ,EXD.CMPSN: 150K 0HM,5%,0.25W 


01121 


CB1545 


A14R1229 


315-0472-00 




RES.,EXD.CMPSN:4.7K OHM, 5%,0.25W 


01121 


CB4725 


A14R1230 


321-0891-00 




RES ., EXD .EILM: 800K OHM, 1%, 0 . 125W 


91637 


MEE1816G80002E 


A14R1231 


315-0131-00 




RES. ,EXD.CMPSN: 130 0HM,5%,0.25W 


01121 


CB1315 


A14R1232 


315-0202-00 




RES. ,EXD.CMPSN:2K OHM, 5%,0.25W 


01121 


CB2025 


A14R1233 


315-0432-00 




RES.,EXD.CMPSN:4.3K OHM, 5%,0.25W 


01121 


CB4325 


A14R1234 


315-0122-00 




RES. ,EXD.CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A14R1235 


315-0122-00 




RES. ,EXD.CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A14R1236 


315-0131-00 




RES. ,EXD.CMPSN: 130 0HM,5%,0.25W 


01121 


CB1315 


A14R1300 


315-0200-00 




RES. ,EXD.CMPSN:20 OHM, 5%,0.25W 


01121 


CB2005 


A14R1301 


315-0102-00 




RES. ,EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1302 


315-0102-00 




RES. ,EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1303 


315-0102-00 




RES. ,EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1304 


315-0512-00 




RES.,EXD.CMPSN:5.1K OHM, 5%,0.25W 


01121 


CB5125 


A14R1319 


315-0151-00 




RES. ,EXD.CMPSN: 150 0HM,5%,0.25W 


01121 


CB1515 


A14R1320 


321-0201-00 


B01010(B020319 


RES . , EXD .EILM: 1 . 21K OHM, 1%, 0 . 125W 


91637 


MEE1816G12100E 




-*- 




(STANDARD ONLY) 






A14R1320 


321-0222-00 


B020320 


RES ., EXD .EILM: 2K OHM, 1%, 0 . 125W 


91637 


MEE1816G20000E 




-*- 




(STANDARD ONLY) 






A14R1320 


321-0201-00 


B01010(B020449 


RES . , EXD .EILM: 1 . 21K OHM, 1%, 0 . 125W 


91637 


MEE1816G12100E 








(OPTION 1 ONLY) 






A14R1320 


321-0222-00 


B020450 


RES ., EXD, EILM: 2K OHM, 1%, 0 . 125W 


91637 


MEE1816G20000E 




-*- 




(OPTION 1 ONLY) 






A14R1321 


321-0414-00 




RES ., EXD, EILM: 200K OHM, 1%, 0 . 125W 


91637 


MEE1816G20002E 


A14R1322 


315-0102-00 




RES . , EXD, CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1323 


315-0101-00 




RES . , EXD, CMPSN: 100 OHM, 5%, 0.2 5W 


01121 


CB1015 


A14R1324 


315-0561-00 




RES ., EXD, CMPSN: 560 OHM, 5%,0.25W 


01121 


CB5615 


A14R1325 


315-0561-00 




RES ., EXD, CMPSN: 560 OHM, 5%,0.25W 


01121 


CB5615 


A14R1326 


315-0121-00 




RES ., EXD, CMPSN: 120 OHM, 5%,0.25W 


01121 


CB1215 


A14R1330 


315-0561-00 




RES ., EXD, CMPSN: 560 OHM, 5%,0.25W 


01121 


CB5615 


A14R1331 


315-0561-00 




RES. , EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A14R1332 


315-0561-00 




RES. , EXD. CMPSN: 5 60 0HM,5%,0.25W 


01121 


CB5615 


A14R1333 


315-0561-00 




RES ., EXD, CMPSN: 560 OHM, 5%,0.25W 


01121 


CB5615 


A14R1334 


315-0221-00 




RES. , EXD. CMPSN: 220 0HM,5%,0.25W 


01121 


CB2215 


A14R1335 


315-0221-00 




RES. , EXD. CMPSN: 220 0HM,5%,0.25W 


01121 


CB2215 


A14R1336 


315-0122-00 




RES ., EXD, CMPSN: 1 . 2K OHM, 5%,0.25W 


01121 


CB1225 


A14R1337 


315-0122-00 




RES. , EXD. CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A14R1339 


315-0302-00 




RES. , EXD. CMPSN :3K OHM, 5%,0.25W 


01121 


CB3025 


A14R1400 


315-0101-00 




RES. , EXD. CMPSN: 100 0HM,5%,0.25W 


01121 


CB1015 


A14R1401 


315-0273-00 




RES. , EXD. CMPSN: 2 7K OHM, 5%,0.25W 


01121 


CB2735 
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TEKTRONIX 


SERIAL/MODEL NO. 






MER 




COMPONENT NO. 


PART NO. 


EEE 


DSCONT 


NAME 


& DESCRIPTION 


CODE 


MER PART NUMBER 


A14R1410 


311-2096-00 






RES . , 


, VAR,NONWW:PANL, IM OHM, 20%,0.5W 


12697 


SERIES 388 




-*- 






(EURNISHED AS A UNIT WITH A14S1410) 






A14R1412 


315-0123-00 






RES . ; 


, EXD.CMPSN: 12K 0HM,5%,0.25W 


01121 


CB1235 


A14R1420 


311-1559-00 






RES . ; 


, VAR,NONWIR: lOK OHM, 20%, 0 . 50W 


73138 


91-81-0 


A14R1421 


315-0512-00 






RES . ; 


, EXD.CMPSN:5.1K OHM, 5%,0.25W 


01121 


CB5125 


A14R1500 


315-0470-00 






RES . ; 


,EXD.CMPSN:47 0HM,5%,0.25W 


01121 


CB4705 


A14R1501 


315-0470-00 






RES . ; 


, EXD.CMPSN:47 OHM, 5%, 0.2 5W 


01121 


CB4705 


A14R1502 


315-0470-00 






RES . ; 


,EXD.CMPSN:47 0HM,5%,0.25W 


01121 


CB4705 


A14R1503 


315-0470-00 






RES . ; 


,EXD.CMPSN:47 0HM,5%,0.25W 


01121 


CB4705 


A14R1504 


315-0470-00 






RES . ; 


, EXD, CMPSN: 47 OHM, 5%, 0.2 5W 


01121 


CB4705 


A14R1505 


315-0470-00 






RES . ; 


,EXD.CMPSN:47 0HM,5%,0.25W 


01121 


CB4705 


A14R1506 


315-0470-00 






RRES 


. ,EXD.CMPSN:47 0HM,5%,0.25W 


01121 


CB4705 


A14R1507 


315-0470-00 






RES . , 


,EXD.CMPSN:47 0HM,5%,0.25W 


01121 


CB4705 


A14R1508 


315-0152-00 






RES . ; 


, EXD.CMPSN:1.5K OHM, 5%,0.25W 


01121 


CB1525 


A14R1509 


315-0512-00 






RES . ; 


, EXD.CMPSN:5.1K OHM, 5%,0.25W 


01121 


CB5125 


A14R1511 


315-0393-00 






RES . ; 


, EXD, CMPSN: 3 9K OHM, 5%,0.25W 


01121 


CB3935 


A14R1513 


307-0541-00 






RES . ; 


,NTWK,THK El: (7) IK OHM, 10%,1W 


91637 


MSP08A01-102G 


A14R1520 


315-0102-00 






RES . ; 


, EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1530 


315-0123-00 






RES . ; 


, EXD.CMPSN: 12K 0HM,5%,0.25W 


01121 


CB1235 


A14R1531 


315-0153-00 






RES . ; 


, EXD.CMPSN: 15K 0HM,5%,0.25W 


01121 


CB1535 


A14R1610 


315-0103-00 






RES . ; 


, EXD.CMPSN: lOK 0HM,5%,0.25W 


01121 


CB1035 


A14R1614 


315-0471-00 






RES . ; 


,EXD.CMPSN:470 0HM,5%,0.25W 


01121 


CB4715 


A14R1620 


315-0102-00 






RES . ; 


, EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1622 


315-0272-00 






RES . ; 


, EXD.CMPSN:2.7K OHM, 5%,0.25W 


01121 


CB2725 


A14R1623 


315-0272-00 






RES . ; 


, EXD.CMPSN:2.7K OHM, 5%,0.25W 


01121 


CB2725 


A14R1624 


315-0272-00 






RES . ; 


, EXD.CMPSN:2.7K OHM, 5%,0.25W 


01121 


CB2725 


A14R1700 


315-0103-00 






RES . ; 


, EXD.CMPSN: lOK 0HM,5%,0.25W 


01121 


CB1035 


A14R1701 


315-0153-00 






RES . , 


, EXD.CMPSN: 15K 0HM,5%,0.25W 


01121 


CB1535 




-*- 






(STANDARD ONLY) 






A14R1702 


315-0122-00 






RES . , 


, EXD.CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 










(STANDARD ONLY) 






A14R1710 


315-0102-00 






RES . , 


, EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 




-*- 






(STANDARD ONLY) 






A14R1711 


315-0562-00 






RES . , 


, EXD.CMPSN:5. 6K OHM, 5%,0.25W 


01121 


CB5625 




-*- 






(STANDARD ONLY) 






A14R1712 


315-0181-00 






RES . , 


,EXD.CMPSN: 180 0HM,5%,0.25W 


01121 


CB1815 










(STANDARD ONLY) 






A14R1713 


315-0122-00 






RES . , 


, EXD.CMPSN: 1 .2K OHM, 5%,0.25W 


01121 


CB1225 


A14R1714 


315-0111-00 






RES . ; 


,EXD.CMPSN: 110 0HM,5%,0.25W 


01121 


CB1115 


A14R1715 


315-0272-00 






RES . , 


, EXD.CMPSN:2.7K OHM, 5%,0.25W 


01121 


CB2725 


A14R1719 


315-0472-00 






RES . ; 


, EXD.CMPSN:4.7K OHM, 5%,0.25W 


01121 


CB4725 


A14R1720 


315-0471-00 






RES . ; 


,EXD.CMPSN:470 0HM,5%,0.25W 


01121 


CB4715 


A14R1721 


307-0103-00 






RES . ; 


, EXD.CMPSN:2.7 OHM, 5%,0.25W 


01121 


CB27G5 


A14R1723 


315-0362-00 






RES . ; 


, EXD.CMPSN:3. 6K OHM, 5%.0.25W 


01121 


CB3625 


A14R1724 


315-0102-00 






RES . ; 


, EXD.CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1725 


315-0241-00 






RES . ; 


,EXD.CMPSN:240 0HM,5%,0.25W 


01121 


CB2415 


A14R1730 


321-0282-00 






RES . , 


, EXD .EILM: 8 . 45K OHM, 1%, 0 . 125W 


91637 


MEE1816G84500E 


A14R1731 


315-0821-00 






RES . ; 


, EXD.CMPSN: 82 0 0HM,5%,0.25W 


01121 


CB8215 


A14R1732 


315-0271-00 






RES . , 


,EXD.CMPSN:270 0HM,5%,0.25W 


01121 


CB2715 


A14R1733 


308-0244-00 






RES . ; 


,EXD.WW:0.3 0HM,10%,2W 


91637 


RS2B162ER3000K 


A14R1734 


315-0162-00 






RES . ; 


, EXD, CMPSN: 1 . 6K OHM, 5%, 0.2 5W 


01121 


CB1625 


A14R1735 


315-0181-00 






RES . ; 


, EXD, CMPSN: 180 OHM, 5%, 0.2 5W 


01121 


CB1815 


A14R1736 


315-0100-00 






RES . ; 


,EXD.CMPSN: 10 0HM,5%,0.25W 


01121 


CB1005 


A14R1800 


315-0121-00 






RES . , 


, EXD, CMPSN: 120 0HM,5%,0.25W 


01121 


CB1215 


A14R1801 


321-0105-00 






RES . , 


, EXD .EILM: 121 OHM, 1%, 0 . 125W 


91637 


MEE1816G121R0E 










(OPTION 1 ONLY) 






A14R1802 


315-0241-00 






RES . ; 


,EXD.CMPSN:240 0HM,5%,0.25W 


01121 


CB2415 
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TM9-6625-474-14&P-3 





TEKTRONIX 


SERIAL/MODEL NO. 




MER 




COMPONENT NO. 


PART NO. 


EEE 


DSCONT 


NAME & DESCRIPTION 


CODE 


MER PART NUMBER 


A14R1803 


321-0213-00 






RES . , EXD, EILM: 1 . 62K OHM, 1%, 0 . 125W 


91637 


MEE1816G16200E 




-*- 






(OPTION 1 ONLY) 






A14R1810 


315-0100-00 






RES . , EXD, CMPSN: 10 OHM, 5%,0.25W 


01121 


CB1005 


A14R1820 


315-0132-00 






RES . , EXD, CMPSN: 1 . 3K OHM, 5%,0.25W 


01121 


CB1325 


A14R1821 


315-0152-00 






RES . , EXD, CMPSN: 1 . 5K OHM, 5%,0.25W 


01121 


CB1525 


A14R1822 


315-0101-00 






RES ., EXD, CMPSN: 100 OHM, 5%,0.25W 


01121 


CB1015 


A14R1823 


315-0102-00 






RES ., EXD, CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14R1824 


315-0472-00 






RES . , EXD, CMPSN: 4 . 7K OHM, 5%,0.25W 


01121 


CB4725 


A14R1825 


321-0260-00 






RES . , EXD, EILM: 4 . 99K OHM, 1%, 0 . 125W 


91637 


MEE1816G49900E 


A14R1826 


321-0225-00 






RES . , EXD, EILM: 2 . 15K OHM, 1%, 0 . 125W 


91637 


MEE1816G21500E 


A14R1827 


321-0260-00 






RES . , EXD, EILM: 4 . 99K 0HM,1%0.125W 


91637 


MEE1816G49900E 


A14R1828 


315-0102-00 






RES ., EXD, CMPSN: IK OHM, 5%,0.25W 


01121 


CB1025 


A14S1010 


263-0074-00 






SW LEVER ASSY: 


80009 


263-0074-00 


A14S1020 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A14S1021 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A14S1030 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A14S1031 


263-0010-00 






SWITCH PB ASSY:1 PUSH, 7 . 5MM, W/ 2 CONTACTS 


80009 


263-0010-00 


A14S1310 


260-1737-02 






SWITCH, PUSH: 2 BTN, 2 POLE, PUSH 


80009 


260-1737-02 


A14S1311 


-*- 






(PART OE A14S1310) 






A14S1410 








(PART OE A14R1410) 






A14U1200 


160-0893-00 






MICROCIRCUIT, DI : 32 X 8 PROM, PROGRAMMED 


80009 


160-0893-00 


A14U1220 


156-1149-00 






MICROCIRCUIT, LI : OPERATIONAL AMP,JEET INPUT 


27014 


LE351N 


A14U1300 


160-0892-00 






MICROCIRCUIT, DI : 32 X 8 PROM, PROGRAMMED 


80009 


160-0892-00 


A14U1330 


156-0369-00 






MICROCIRCUIT, DI : TRIPLE LINE RECEIVER 


80009 


156-0369-00 


A14U1400 


156-0994-00 






MICROCIRCUIT, DI : 8 INPUT DATA SEL/MUX 


01295 


SN74LS151N OR J 


A14U1401 


156-1407-00 






MICROCIRCUIT, DI :MOS-TO-LED 8-DIGIT DRIVER 


80009 


156-1407-00 


A14U1420 


156-0383-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NOR GATE 


80009 


156-0383-00 


A14U1421 


156-0578-00 






MICROCIRCUIT, DI : DUAL 1 SHOT MULTIVIBRATOR 


80009 


156-0578-00 


A14U1422 


156-0382-00 






MICROCIRCUIT, DI : QUAD 2 -INPUT NAND GATE 


01295 


SN74LS00 (N OR J) 


A14U1423 


156-0578-00 






MICROCIRCUIT, DI : DUAL 1 SHOT MULTIBRATOR 


80009 


156-0578-00 


A14U1520 


156-1411-00 






MICROCIRCUIT, DI : 6 DECADE CNTR W/8 DECADE 


80009 


156-1411-00 


A14U1610 


156-0795-00 






MICROCIRCUIT, DI : BCD 7-SEG LCHDGDR/DRVR 


04713 


MC14511BCL 


A14U1611 


156-0852-00 






MICROCIRCUIT, DI : HEX BUS DRIVER W/3-STATE 


01295 


SN74LS367 N OR J 


A14U1620 


156-0656-00 






MICROCIRCUIT, DI : DECADE COUNTER 


01295 


SN74LS90N OR J 


A14U1621 


156-0385-00 






MICROCIRCUIT, DI : HEX. INVERTER 


80009 


156-0385-00 


A14U1800 


156-1161-00 






MICROCIRCUIT, LI : VOLTAGE REGULATOR 


27014 


LM317T 




-*- 






(OPTION 1 ONLY) 






A14U1830 


156-0285-02 






MICROCIRCUIT, LI : VOLTAGE REGULATOR 


27014 


LM340T-12 


A14U1831 


156-0071-00 






MICROCIRCUIT, LI : VOLTAGE REGULATOR 


04713 


MC1723CL 


A14VR1710 


152-0149-00 






SEMICOND DEVICE : ZENER, 0 . 4W, lOV, 5% 


04713 


SZG35009K3 




-*- 






(STANDARD ONLY) 






A14Y1710 


119-0894-01 






OSCILLATOR, RE : lOMHZ, 18V 


80009 


119-0894-01 




-*- 






(OPTION 1 ONLY) 






A14Y1810 


158-0129-00 






XTAL UNIT, QTZ : lOMHZ, 0 . 001%, PARALLEL 


33096 


PB1109 




-*- 






(STANDARD ONLY) 
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TEKTRONIX 


SERIAL/MODEL NO. 




MER 




COMPONENT NO. 


PART NO. 


EEE 


DSCONT 


NAME & DESCRIPTION 
CHASSIS PARTS 


CODE 


MER PART NUMBER 


J510 


131-0955-00 






CONN, RCPT, ELEC :BNC, EEMALE 


13511 


31-279 


J520 


136-0387-00 






JACK, TIP : GRAY 


71279 


450-4352-01-0318 


J530 


136-0387-00 






JACK, TIP : GRAY 


71279 


450-4352-01-0318 


J540 


136-0387-00 






JACK, TIP : GRAY 


71279 


450-4352-01-0318 


J610 


131-0955-00 






CONN, RCPT . ELEC : BNC, EEMALE 


13511 


31-279 


J620 


136-0387-00 






JACK, TIP : GRAY 


71279 


450-4352-01-0318 


J630 


136-0387-00 






JACK, TIP : GRAY 


71279 


450-4352-01-0318 


R500 


311-2095-00 






RES . , VAR.NONWIRiPNL, lOK OHM, 10% 


12697 


SERIES 388 


R600 


311-2095-00 






RES. , VAR,NONWIR:PNL, lOK OHM, 10% 


12697 


SERIES 388 
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols 

Graphic symbols and class designation letters are 
baaed on ANSI Standard Y32.2-1975. 

Logic symbology is based on ANSI Y32. 14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac- 
turer’s data. 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state. 



Abbreviation are based on ANSI Y1. 1-1 972. 

Other ANSI standards that are used in the preparation 
of diagrams by Tektronix, Inc. are: 



Y14.15, 1966 Drafting Practices. 

Y14.2, 1973 Line Conventions and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in 
Electrical Science and Electrical 
Engineering. 

American National Standard Institute 
1430 Broadway 
New York, New York 10018 

Component Values 

Electrical components shown cm the diagrams are in 
the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 

Values less than one are in microfarads 

(/iF). 

Resistors = Ohms (O). 



— The information and speciai symbois beiow may appear in this manuai. — 



Assembly numbers and Grid Coordinates 

Each assembly in the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram, in the 
title for the circuit board component location ill ust ration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list is arranged by assemblies 
in numerical sequence; the components are listed by 
component number *(see following illustration for 
Constructing a component number). 



The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to illustrate the circuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il- 
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 



A B C D 




Modified Component 
(Depicted In Grey, or With 
Grey Outline) - See Parts Ust. 



Strap or Link 



Plug to E.C, Board 



I Box I - Identities Panel 
Controls, Connectors and 
Indicators 



Coaxial connectors: 

male 

female 

Plug Index: signifies pin No. 1 
External Screwdriver Adj. 
Shielding 



Selected value, see Parts List 
and Maintenance Section for 
Selection Criteria 



Decoupled or Filtered 
Voltage 

Refer to Diagram Number 



Schematic Name 
and Number 



8-l/(8-2 blank) 






• DC503A BLOCK DIAGRAM 

00 

2971-20 



8-5/(8-6 blank) 
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ADJUSTMENT LOCATIONS 




(OPTION 1) 




Fig. 8-1. Main Board (A14 Assy). 



2971-17 



8-7/(8-8 blank) 
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PARTS LOCATION GRID 



Table 8-1 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/0 A12 ASSY 



CH A AMPLIFIER 



^01120-® 






01020 , 

; 

01030^3^ T 
o o|o|*-r 



‘'flc|o|flc|o|c> ; 



^C122O-0 

T t" W 1 

] S ® 

) ® @ 









g @ ® @ 

s, « o 

^ui22i®i a a 



@j a ® 



olo o o 



a ® 

® @ 

^U1122& 

® @ 



Q113201133 Q1134 



ttlOyIttLclod 



C1231 C1232 



— 1 

^iQ1300i 



fui 300^1 



0-C14OO-® 



I-U1400-I I-U1401-I 






? | 0 | ?! 
tt A « 



U1410?r irui411?i 



,U1500^[ 



■^C1510-@ 



> i 

?U15103,i 



^C1600«^ 



,U150lH SU1600^, 



^uieois 



aUisii^ 



.U1610lf 



jj® @ 

ifui320? 



®^ C14~20 [€2S 



®i® ]® 



S i^U1420^[ @ 

= it !i ® 



i^U1330|[ 



Q1320XO1321 

Q1330IQ1331I 



afal J1519 gyi 

injirt in \ 

ccia: a 






|?U1611- 

@ (5 



(R1610® @ 






-• olal 



j%1430®[ 

■j® 

® ® 

® @ 

!/-T^ n\' 



i Q ^C1430 -® 



0CR143O® 



“■ ®-C1522-@ 

0- R1523- © ®-fRi524-®[. 
®-^52_3^ ^ 

o ^ tM CO 1 ^ 

_2?S2lW! 

— 115^1® ®| 

_ I! 



s; \5lrA|/ ^ Ri62o h ^ 

^ ^ R , 1624 ^ h® ,^g^^Y626-® 0CR172O® 

f^C1S2n4^l ''laLRI^ ©CR172ia 

t^3 U1620 ::i ?'qi'620ECR1620« , 



^C1330«^ 



^R133^ 



@ ^ R1628 

^ C1629 -(^ ^ C1720 -@ 
9 ^B 0 - R 1627 -^ PVR 16 W 13 

g|S °g(^°''^^,?^)^ ^C1731^ 
\^©3' (2^ R1633 "fe 
® - C1M0h® 

^R1635-® 3HR1636-® |0| 

0-R1634-® ®^1637-@^g 

I®HC1631^ 



iiif >" 1 *® - ® «J 1 H 1638 ^ |0 

S a l g g = ' ®- R1634^ ®qRi637dg 

5 SE!3|lf 1^11136-® g»- Ri73i -®'~*i 

^jRi|M-®V^| | |J1630I 



^R1539-@ 



^R 1730 -@ C^C 1830 
^ R1734 -@ ^ 
^C1733r@ I 



Fig. 8-3. Auxiliary Board (A12 Assy). 
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® Static Senaitive Devices 

See Maintenance Section 

COMPONENT NUMBER EXAMPLE 



Circuit 

Number 


Schematic 

Location 


Board 

Location 


C1519 


L4 


H4 


Cl 520 


J3 


14 


Cl 522 


K3 


14 


C1523 


L2 


H4 


Cl 530 


C2 


H6 


Cl 532 


C2 


H6 


Cl 533 


C2 


H6 


Cl 622 


F5 


J4 


Cl 629 


F3 


J5 


Cl 630 


H4 


J5 


Cl 631 


L6 


J6 


Cl 632 


C2 


16 


C1720 


E4 


J5 


Cl 730 


B4 


J5 


C1731 


C4 


J5 


Cl 733 


D7 


K6 


Cl 830 


E4 


L6 


CR1620 


F3 


J4 


CR1621 


F4 


J4 


CR1630 


F2 


15 


CR1720 


F3 


K4 


CR1721 


F4 


K4 


J500 


K6 


CHASSIS 


J510 


A5 


CHASSIS 


J1630 


J6 


J6 


J1730 


C7 


K5 


LI 530 


C2 


H5 


L1630 


C2 


J6 


P500 


K6 


CHASSIS 


PI 430 


D6 


G6 


PI 430 


M4 


G6 


PI 630 


J6 


J6 


PI 730 


C7 


K5 


Q1620 


F5 


J4 


Q1630 


H4 


J5 


R500 


K6 


CHASSIS 


R510 


B5 


CHASSIS 


R1523 


L3 


H4 


R1524 


K3 


14 


P/O A12 ASSY Also she 


0 A14 ASSY (See Fig. 8-4) 


CR1811 

J510 

J1820 


B6 

B5 

C7 


L3 

CHASSIS 

L3 



Circuit 

Number 

R1525 

R1530 

R1531 

R1532 

R1533 

R1534 

R1535 

R1536 

R1537 

R1538 

R1539 

R1620 

R1621 

R1622 

R1623 

R1624 

R162S 

R1626 

R1627 

R1628 

R1629 

R1630 

R1631 

R1632 

R1633 

R1634 

R1635 

R1636 

R1637 

R1720 

R1730 

R1731 

R1734 



U1530A 

U1530B 

U1530C 

U1620 



Schematic 

Location 



<$> <^<3><$><^ 



P/O A14 ASSY also shown on <3><e><^<3><?>^ 



Board 

Location 



CHASSIS 



Component Number 

A23 A2 R1234 



. Sc^emaf^c 

»J * U c«»( 

umiiK smummur 
Number (if uied) 

Chassis-mounted components have no Assembly Number 
prelii— see end ot Replaceable Electrical Parts List 



8-9/(8-10 blank) 
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PARTS LOCATION GRID 



Table 8-2 



COMPONENT REFERENCE CHART (Se d Fig. 8-4 ) 




P/0 A14 ASSY 








CH B AMPLIFIER 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


Cl 030 


D5 


B6 


R1130 


05 


C8 


Cl 120 


E4 


C4 


R1132 


07 


C5 


Cl 130 


B4 


C5 


R1134 


08 


C6 


Cl 131 


C4 


C5 


R1220 


E5 


04 


Cl 133 


C8 


C8 


R1221 


E5 


04 


Cl 220 


E6 


C4 


R1222 


04 


C4 


C1221 


E5 


D4 


R1223 


H4 


D4 


Cl 230 


F4 


05 


R1224 


E4 


04 


C1231 


E3 


05 


R1225 


C4 


C5 


Cl 233 


L6 


08 


R1228 


E4 


C5 


Cl 320 


J4 


E4 


R1229 


F4 


05 


Cl 322 


J3 


E4 


R1230 


04 


C5 


Cl 323 


K3 


E5 


R1231 


F3 


05 


C1421 


K4 


F4 


R1232 


F8 


08 








R1233 


H6 


06 


CR1120 


E3 


C4 


R1234 


F3 


05 


CR1121 


E4 


C4 


R1235 


F3 


05 


CR1220 


E4 


C4 


R1236 


F3 


05 


CR1221 


E4 


C4 


R1304* 


H6 


FI 


CR1230 


E3 


05 


R1319 


K3 


E4 


CR1S1Q 


C6 


L2 


R1320 


H5 


F4 








R1321 


H5 


F4 


J610 


B6 


CHASSiS 


R1322 


J4 


F4 


J620 


L3 


CHASSIS 


R1323 


J3 


E4 


J63u 


L3 


CHASSiS 


R1324 


K3 


F4 


J1130 


07 


C8 


R1325 


K4 


E5 


J1230 


J6 


06 


R1326 


J3 


F5 


J1320 


L3 


F4 


R133G 


J4 


E5 


J1430 


B1 


F8 


R1331 


J2 


E5 


J1520 


L2 


E4 


R1332 


H2 


E6 


J1521 


L2 


F4 


R1333 


H4 


E8 


J1810 


C7 


L2 


R1334 


H3 


E6 


K1800 


B6 


L3 


R1335 


H3 


E6 








Hi 338 


H3 


E8 


P1 130 


C7 


C8 


R1337 


H3 


E6 


PI 230 


J6 


08 


R1420 


H5 


F4 


PI 320 


L3 


F4 


R1820 


C8 


L2 


P1810 


C7 


L2 








P1900 


LI 


Ml 


S1021 


04 


B5 


PI 900 


L4 


Ml 


SI 030 


05 


BS 


PI 900 


B7 


Ml 


S1031 


05 


85 


Q1220 


E5 


04 


U1220 


H4 


04 


Q1230 


F4 


05 


U1330A 


F3 


E5 








U1330B 


H3 


E5 


R610 


C8 


CHASSiS 


U1330C 


K3 


E5 


R1120 


F8 


C4 










P/G A14 ASSY also shown on 







* Located on back of board. 
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Static Sensitive Devices 
See Miintenence Section 



COMPGriENT numBER EXAMPLE 

Component Number 

ApA2 R1234 

1 KL I Scftsmifjc 

toemWK J i U C,rcu,t 
Number Siibsissmbi)/ 

Number (if used) 



Fig. 8-4. Main Board (A14 Assy). 



* Located on back of board 



Chassis- mounttd componints hsvt no ksembjy Number 
prelii— see end of Replacesbie Qectncai Parts List 



8-13/(8-14 blank) 





TM 9-6625-474-1 4&P-3 



Table 8-3 

COMPONENT REFERENCE CHART (See Fig. 8-3) 




P/O A12 ASSY SIGNAL ROUTING, TIME A-B 

GENERATOR & GATE GENERATOR 




8 - 













A 



C 



D 



E 



F 









i \ 



L 



TM 9-6625-474-1 4&P-3 

M 




SIGNAL ROUTING, TIME A ►B GENERATOR, 

d GATE GENERATOR 



, ' Schematic 

Assembly ^ I i ^ 

Number Subassembly Number 
Number (if used) 

Chassis mounted components have no Asiemhiy Number 
prefix -see end of Replaceable tiectrical Parts list 



8-19/(8-20 blank) 


















TM 9-6625-474-1 4&P-3 



Table 8-4 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/0 A12 ASSY 



DECADE ACCUMULATOR (1ST DCU) 




Circuit Schematic Board 

Number Location Location 



Cl 120 


B8 


C4 


C1220 


C8 


D4 


PI 630 


M3 


E6 


Oil 32 


H4 


C5 


Oil 33 


F5 


C5 


R1021A 


K6 


B4 


R1021D 


J5 


B4 


R1021E 


C7 


B4 


R1021G 


E4 


B4 


R1021H 


D4 


B4 


R1021I 


F4 


B4 


R1036 


C2 


B5 


R1037 


Cl 


B5 



Circuit Schematic Board 

Number Location Location 



R1038 


F4 


B5 


R1131 


E2 


C6 


R1132 


K5 


C6 


R1133 


L7 


C6 


R1220A 


B2 


E4 


R1231 


F5 


D5 


U1120 


E4 


C4 


U1121A 


K7 


C4 


U1121B 


J6 


C4 


U1122A 


D2 


C5 


U1122B 


K6 


C5 


U1122C 


L7 


C5 


U1220B 


J8 


D4 


U1221 


C3 


D4 



P/O A12 ASSY also shown on 



8-21/(8-22 blank) 









Component Number 

A23A2R1234 



Assembiy 

Number 



Subassembly 
Number (if used) 



Schematic 

Circuit 

Number 






DC 503A 



TM 9-6625-474-1 4&P-3 



Table 8-5 



COMPONENT REFERENCE CHART (Se d Fig. 8-4 ) 



P/O A14 ASSY 




MEASUREMENT CYCLE TIMING 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


Cl 400 


E5 


F1 


R1400 


E4 


F2 


Cl 411 


K4 


G3 


R1401 


D4 


F2 


Cl 430 


K7 


G5 


R1410 


D4 


F3 


C1431 


K2 


G5 


R1412 


K4 


G3 


C1510 


K6 


G3 


R1421 


Cl 


F5 


C1701 


C3 


K1 


R1511 


K6 


G3 


CR1700 






R1520 


J3 


G4 


C3 


K1 


R1530 


K2 


H5 


Q1300 

Q1301 


E4 

D5 


FI 

F2 


R1531 

R1700 


K7 

C3 


H5 

K1 


Q1400 


D5 


F2 


SI 310 


C3 


E3 


Q1700 


D3 


K1 


S1410 


D3 


G3 


R1300 


F5 


El 


U1420 


K3 


G3 


HI 301 
R1302 
R1303 
R1304 


F5 

H4 

F4 

C5 


El 

F2 

F2 

F2 


U1421 

U1422 

U1423 


K5 

H4 

K3 


G3 

G5 

G5 


P/O A1 4 ASSY also shown on 



8-25/(8-26 blank) 



TM 9-6625-474-1 4&P-3 



503A 



Table 8-6 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/O A12 ASSY 



Circuit 

Number 


Schematic 

Location 


Board 

Location 


Cl 200 


H8 


E2 


Cl 202 


M2 


E2 


Cl 400 


H8 


FI 


C1510 


J8 


H2 


Cl 600 


F8 


11 


CR1220 


E6 


E4 


CR1222 


D7 


E4 


PI 601 


B1 


J2 


PI 601 


B8 


J2 


Q1300 


E7 


FI 


R1021F 


F5 


B4 


R1200 


L3 


E2 


R1215 


06 


E3 


R1220G 


J7 


E4 


R1220H 


F5 


E4 


R1220I 


H6 


E4 


R1300 


F7 


F2 


R1301 


E7 


F2 


R1302 


L3 


F2 


R1303 


L3 


F2 


R1310B 


07 


F3 


R1310C 


E7 


F3 


R1310D 


07 


F3 


R1310F 


C8 


F3 


R1310G 


C8 


F3 


R1310H 


K7 


F3 


R1310I 


K8 


F3 


R1420I 


H5 


G4 




Circuit 

Number 


Schematic 

Location 


Board 

Location 


U1220A 


H6 


04 


U123QA 


M3 


E2 


U1300B 


K8 


E2 


U1300C 


08 


E2 


U1310A 


E7 


E3 


U1310B 


F7 


E3 


U1320A 


B8 


E4 


U1320B 


H6 


E4 


U1400 


F4 


G2 


U1401 


H3 


G2 


U1411A 


H7 


G3 


U1411B 


K7 


G3 


U1430O 


F6 


G5 


U1500 


L3 


H2 


U1501 


H2 


H2 


U1510A 


C3 


H3 


U1510B 


C4 


H3 


U1510C 


C3 


H3 


U1510O 


C2 


H3 


U1S11A 


C2 


H3 


U1511B 


Cl 


H3 


U1511C 


K1 


H3 


U15110 


Cl 


H3 


U1600A 


K1 


12 


U1600B 


E5 


12 


U1610 


J1 


13 



P/0 A12 ASSY also shown on 




8-29/(8-30 blank) 





TM 9-6625-474-1 4&P-3 



P1681-8 10' 



PI 601 “7 106 



PI 601 -6 10® 



U1511D 

74LS80 



U1511B 

74LS0i 



U1511A 

^ 74LS00 



_12_ 2 SET- 
TO-9 



— I Qn 

12 2 SET-.D 



1 SET-^Al ■ 
TO-9 



ulsnc 

g74LS00 



U1600A 

40696 



P1601-5 10^ 

P1601-4 10^ 

• P1601-3 102 



U1510D 

74LS00 



U1510C 

74LS00 

9 ^ 



U1510A 

74LS00 



U1510B 

74LS00 



S1010 

AVCS/TIMINC 

1/100nS 

1O/10MS 

102/i0ps 

l0^/100|iS 

I0V1MS 

10®/10t»S 

106 / 100 MS 

10^/1S 

l0®/10Sa 

BLANK (10®/10S) 



10 10^10^lT*10^1^1fl^ 




NOTE: 

KEY: • - LO 

BLANK - HI 
RESET GOES LOW 
BETWEEN DETENTS 



U1600B 

4069B 



^'cc 




R9t2) 




**9(1 ) 








INb 




RO, 




GND 


%1 


R02 


Qai 



2 CLR 

Qd2- 
1 Qa2 - 

' CLKq,, 

2 CLKQoi _ 



+2.7V +2.7V 

R1021F< <R1220H 
150> >150 



E — 1 CLR 
®- OC 

, Qa2 

— Ic 1 CLK Qai 
2 CLK Odi 





1 12 


9 


11 


13 


13 


3 


14 


7 . 


15 



U1220A ' 

^ 10102^ 



i-N OUTPUT 
^ ► 01320 



U 1300 A 

10105 



UM30D 

10102 



U1320B 

10102 



♦2.7V 
I 1 

R1310B< 

150 



P1601-1 1 j el 

U 1320 A 

10102 



U1300C 

10105 

13 ij— ^ 



U1310A 

10131 



U1310B 

10131 




U1411A 

10131 



+2.7V 
1 I 

< R1220C 
> 150 



U1300 — I U1400 U1510lZ_ 

10105 6 74LS90 ^ 74LS00 



U1411B , 

10131 ’ < 

— >c 

— R Q 

+2.7V 
1 I 

< R1310I 
-! >150 



U1300B 

10105 



TYPE 


CNO 


Vcc 


74LS00 


7 


14 


10131 


8 


1 >16 


74LS133 


8 


16 



® Static Sensitive Devices 

See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23 A2 R1234 

^ — ' — 

I Schematic 

Assembly ^ ' i L_ Circuit 
Number Subassembly Number 
Number (if used) 

Chassis- mounted components have no Assembly Number 
prefix— see end ot Replaceable Electrical Parts List 



I P/0 A12 AUXILIARY BOARD 



DC 503A 



N CIRCUIT 

00 



8-31/(8-32 blank) 














DC 503A 



TM 9-6625-474-1 4&P-3 



Table 8-7 



COMPONENT REFERENCE CHART (See l Fig. 8-4 ) 



P/0 A14 ASSY 




6-DECADE COUNTER, 










8-DECADE LATCH/MULTIPLEXER NX 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


C1511 


D2 


13 


R1505 


K2 


HI 


Cl 601 


J7 


12 


R1506 


K2 


HI 






El 


R1507 


K7 


HI 


J1300 


M6 


R1508 


K6 


H2 


J1300 


M8 


El 


R1509 


J7 


H2 


J1400 


M4 


G1 


R1513 


H4 


H3 


J1430 


B9 


F6 


R1610 


D2 


13 


J1500 


M7 


HI 


R1622 


D4 


14 


J1500 


M2 


HI 


R1623 


D4 


14 


J1630 


B3 


16 


R1624 


D4 


J4 






El 


R1715 


D4 


J3 


PI 300 


M6 


R1800 


J6 


LI 


PI 300 


M8 


El 


R1802 


B2 


L2 


PI 400 


M4 


G1 






PI 500 


M2 


HI 


U1200 


D7 


D2 


P1500 


M7 


HI 


U1300 


08 


E2 


PI 900 


LI 


M3 


U1400 


H6 


F2 


PI 900 


L6 


M3 


U1401 


J4 


G2 


PI 900 


B2 


M3 


U1520 


E4 


H4 


PI 900 


L5 


M3 


U1610 


K3 


12 








U1611A 


F5 


12 


Q1500 


K7 


H2 


U1611B 


K5 


12 


Q1800 


C2 


L2 


U1611C 


J2 


12 








U1611D 


F2 


12 


R1500 


K4 


HI 


U1611E 


H2 


12 


R1501 


K3 


HI 


U1611F 


H2 


12 


R1502 


K3 


HI 


U1620 


C5 


14 


R1503 


K3 


HI 


U1621A 


B5 


15 


R1504 


K2 


HI 


U1621B 


L6 


15 


P/0 A14 ASSY also shown on 



8-33/(8-34 blank) 



TM 9-6625-474-1 4&P-3 





1 


R1802 

240 






.001 T 

1 59_ 


1 








LOAD 




1 








RESET 


22^ 


\ J 1650-3 


A 








37 


/ 

\ J 1630-4 


B 








36 


/ 

V J 1630-5 


C 








34 


\ J 1630-6 


1 D 








33 



UI621 A 

74 LS 04 

. 1 _2 2 



INg 






Qb 








Qd 


RCL( 

'^CC 




RO 2 




GND 








^ 9 ( 2 ) 





+ 5 V 

< R 1715 
> 2 . 7 K 

n' 



9 






1 50 1 


8 




^ 1 id 


1 1 


CO 



l/ 100 nS 

10 /lpS 

10^/10mS 

105/100^JS 

10 "’/ 1 mS 

10 5/10mS 

l 0 ^/ 100 mS 

10^/15 

10 ®/ 10 S 

BLANK ( 10 ®/ 10 S] 




®©@© 



S 1010 

AVGS/TIMINC SWITCH LOGIC 



KEY • - LOW 

BLANK - HI 
RESET GOES LOW 
BETWEEN DETENTS 



U1621F 

74LS0^ 



U1611D A^Uiei IE i'iU161 IF Fu161 1C 



RESET ( LAMP TEST) 



G F E D IC B A 



8 7 6 5 M 3 2 



U161 1 A 

7 ^LS 367 



'^CC 




LT 


9 

f 


D 




C 

8 


e 


A 






c ■ 


■ LE 


b ■ 


■ GND 


0 ■ 



U1611B 

74 L 5367 



P 1900 - 20 B 
P 1900 - 20 A 
PI 900-2 IB 



J 1500 - I P 1500 



► PI 101 - 1 ^ 
PH00 



> P 1102-1 

> PH 02-2 

> >-7^PM02-3 
v4 I 

PI 102-4 
PI 102-5 
PI 1 02-6 
>>-V> PI 102-7 

(el 

>y~^ P 1 102-8 

I I 



P 1900 - 25 A 

P 1900 - 23 B 



U1621B 

74 LS 04 

SCANNED DECIMAL POINT ^ 



^ J I 300-2 

OWI 



' p ❖ 






J 1450-3 totalize 



DC 503A 



UM22C 

74 LS 00 



AD 


A 


DO 7 


AD 


B 


DOg 


AD 


C 


DO 5 


AD 


D 


DO 4 
DO 3 


AD 


E 


DO 2 


S 




DO , 



AD 


A 


00 7 


AD 


B 


DO 6 


AD 


C 


DO 5 


AD 


D 


DO 4 






00 3 






DO 2 






DO, 


S 








TYPE 


GND 


Vcc 


74 LS 288 


8 


16 



— y > ► PI0L 

4 \ 

— ^>^P10L 



6-DECADE COUNTER , 
8-DECADE LATCH/MIJLT I PLEXER 



SEE PARTS L!ST FOB EARLIER 
VALUES AND SERIAL NUMBER 
RANGES OF PARTS OUTLINED 
OR DEPICTED IN GREY 

® Static Sensitive Devices 

See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23 A2 R1234 



I Schematic 

Assembly ^ j * Circt/if 

Number Subassembly Number 
Number (if used) 

Chassis mounted components have no Assembly Number 
prefix— see end of Replaceable Electrical Parts list 



8-35/(8-36 blank) 












DC 503A 



TM 9-6625-474-1 4&P-3 



PARTS LOCATION GRID 



Table 8-8 

COMPONENT REFERENCE CHART 



1 



2 



3 



A 




B 


C 




D 












A10 ASSY 










DISPLAY 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


CR1011 


D6 


A2 


J1012 


B7 


A3 


CR1012 


D7 


B2 


J1101 


B5 


B1 


CR1111 


D7 


82 


J1102 


32 


32 


CR1211 


D7 


C2 








CR1215 


D7 


C2 


P1012 


B7 


A3 


CR1311 


D8 


D2 


P1101 


B5 


B1 








P1 102 


B2 


B2 


OS1002 


C4 


A1 








DS1005 


D4 


A1 


R1009 


E7 


A2 


OS1102 


E4 


B1 


R1011 


E6 


A2 


DS1105 


F4 


B1 


R1012 


E7 


A2 


DS1202 


H4 


Cl 








DS1205 


J4 


Cl 








D313G2 


K4 


Cl 








DS1305 


L4 


D1 









Fig. 8-5. Display Board (A10 Assy). 



2971-20 






Static Sensitive Devices 

See Maintenance Section 



COmiPGNEIIIT NUMBER EXAMPLE 



Assembly 

Number 



Component Number 

A23 A2 R1234 

I Sc/Jemjfic 

— ' * ' — Circuit 

SubissemblY 
Number (it used} 



Chsssis nwiinted components have no Assembiy Niimbef 
pretix— see end ol ReptaceiWe Electrical Parts List 



8-37/(8-38 blank) 






J1102 




J1012 




4&P-3 





[Ml 





















TM 9-6625-474-1 4&P-3 



DC 503A 



Table 8-9 

COMPONENT REFERENCE CHART (See Fig. 8-3) 



P/O A12 ASSY 



Number 


Location 


Location 


C1231 


C2 


E5 


Cl 232 


B3 


E5 


Cl 330 


B2 


E6 


CR1021 


F5 


B4 


CR1210 


C2 


E2 


CR1430 


L5 


G5 


J1020 


F5 


B4 


P1G20 


F5 


B4 


PI 430 


M2 


G6 


PI 430 


M5 


G6 


R1610A 


K4 


J3 


R1610B 


C3 


J3 


R1610C 


C3 


J3 



SWITCHING LOGIC 



Circuit 

Number 


Schematic 

Location 


Board 

Location 


R1610E 


H5 


J3 


R1610F 


H5 


J3 


— IM 


hi4 

C4 


K2 

L3 


U1600C 


H2 


12 


U1600D 


F2 


12 


U1600E 


F3 


12 


U1600F 


L4 


12 


U1601A 


F3 


J2 


U1601B 


E2 


J2 


U1601C 


E2 


J2 


U1611A 


H2 


J3 


U1611B 


K3 


J3 


U1611C 


H3 


J3 


U1611D 


J3 


J3 



P/O A12 ASSY also shown on 



P/O A14 ASSY (See Fig. 8-4) 



J1601 


M6 


C2 


R1213A-H 


H8 


D3 


R1100 


K7 


C2 


R1213I 


J7 


D3 




L7 

E7 


C3 

D2 


SI 010 


D8 


A3 


R1212 


D7 


D3 



















TM 9-6625-474-14&P-3 



A 



B 



C 



D 



E 



F 






J 



K 



L 



M 



2 



4 



5 



6 



7 



<%>< 



^ — ] 


- C13 
' 0.1 


130 


► 

1 ^ 


-► — ♦ — ' 


J 


-Cl 231 ^ 

' 4 . 7pF 


N1 ^ 


CR1210 

0 




U1601B 

4023B 



40696 
9 8 



UI611A 

40816 



40816 



U1600C 

40696 







11^ 40696 ^ 

<E><^<^ ^ ^ *■ 0 ^ I — ^ U1S10B-4 

— tTTz- 

r"^1601A^ !Zi3~y°^ ► (a) U1611D UI611B 

«2SB iMCir /\ '*“'8 

U1611C 6 

r" 

8'7'« , I ^ 'i R1C 

s R’^®^(resets between y a.fi 

4.7K +5V 2 DETENTS) 51 



PI 430-4 



<s> 




SEE PARTS LIST FOR EARLIER 
VALUES AND SERIAL NUMBER 
RANGES OF PARTS OUTLINED 
OR DEPICTED IN GREY. 

® Static Sensitive Devices 

See Maintenance Section 

COMPONENT NUMBER EXAMPLE 



Component Number 

A23 A2 R1234 

' Schemdtic 

Assembly ^ Circt/iJ 

Number Subassembly Number 
Number (tl used) 



Clidssis mounted components have no Assembly Number 
pielix— see end of Replaceable tiectrical Parts list 



DC 503A 



SWITCHING LOGIC 



REV JUN 1981 

2971-29 



8-43/(8-44 blank) 








TM 9-6625-474-1 4&P-3 



503A 



Table 8-10 



COMPONENT REFERENCE CHART (See l Fig. 8-4 ) 



P/O A14ASSY 






TIME BASE & POWER SUPPLIES 


<$> 


Circuit 


Schematic 


Board 


Circuit 


Schematic 


Board 


Number 


Location 


Location 


Number 


Location 


Location 


Cl 232 


H3 


06 


P1900 


B5 


M3 


Cl 330 


K3 


F6 


PI 900 


D1 


M3 


Cl 331 


E3 


F5 


Q1701 


E7 


J2 


Cl 332 


L3 


F6 


Q1720 


K6 


J3 


Cl 410 


K2 


G3 


Q1721 


H5 


J4 


Cl 420 


K2 


G4 


Q1722 


F5 


J4 


Cl 600 


F3 


n 


Q1723 


F4 


J4 


C1610 


J2 


13 


Q1724 


E4 


J5 


C1700 


C9 


J1 


Q1725 


L6 


J4 


Cl 702 


D9 


K1 


R1614 


K6 


J3 


C1710 


E7 


K2 


R1620 


H5 


J5 


C1711 


E7 


K3 


R17D1 


E6 


J2 


C1712 


D7 


K3 


R1702 


E6 


J2 


C1713 


D6 


J3 


R1710 


E7 


K2 


C1714 


J6 


J3 


R1711 


07 


K3 


Cl 71 5 


07 


K3 


R1712 


06 


J3 


Cl 730 


K4 


JS 


R1713 


J5 


J3 


Cl 731 


C5 


K6 


R1714 


K5 


J3 


Cl 732 


E5 


K6 


R1719 


J6 


J4 


Cl 733 


E2 


J6 


R1720 


K6 


J4 


Cl 820 


F5 


K4 


R1721 


H5 


J5 


Cl 830 


C4 


KS 


R1723 


F4 


J5 


CR1110 


L2 


C3 


R1724 


L6 


J4 


CR1721 


F4 


J5 


R1725 


L6 


J4 


CR1730 


K4 


J5 


R1730 


H4 


J5 


CR1731 


D4 


K5 


R1731 


L5 


J5 


CR1732 


Eb 


KB 


R1732 


L4 


J5 


CR1733 


E2 


J6 


R1733 


02 


K6 








R1734 


C3 


K6 


FI 820 


BS 


L4 


R1735 


L4 


J6 


FI 821 


B5 


L4 


R1736 


05 


K5 


FI 830 


Cl 


L5 


R1801 


09 


K1 








R1303 


K9 


K1 


J1630 


M4 


16 1 


R1820 


F5 


K4 


J1630 


H7 


16 


R1821 


H4 


K4 


J1710 


F7 


J3 


R1822 


H4 


L4 


J1720 


K5 


J4 


1 R1823 


H4 


L4 


LI 230 


F3 


D6 


R1824 


F4 


K5 


LI 330 


L3 


F6 


R1825 


E4 


K5 


LI 600 


F2 


J1 


R1B26 


D4 


L5 








R1827 


B4 


L5 


F1630 


H7 


16 


R1828 


C2 


L5 


P1710 


F7 


J3 








PI 720 


K5 


J4 


U1621E 


L4 


15 


PI 900 


MB 


M3 


U1800 


B8 


LI 


PI 900 


B8 


M3 


U1830 


04 


L6 


PI 900 


J4 


M3 


U1831 


E3 


L6 


PI 900 


B1 


M3 


Y1710 


E9 


K2 


P1900 


M4 


M3 


Y1810 


C7 


K3 


P/O A14 ASSY also shown on 


P/O A12 ASSY (See Fig. 8-3) 


Cl 030 


L8 


B5 


Q1030 


L8 


A5 


Cl 035 


K7 


B6 


01032 


K8 


A5 


Cl 130 


K8 


B5 








Cl 230 


K9 


E5 


R1024 


K8 


B5 








R1031 


L9 


B5 


PI 630 


H7 


E6 


R1032 


J7 


A6 








R1033 


K8 


A6 


Q1020 


K9 


B5 


R1035 


K7 


B8 



P/O A12 ASSY also shown on <5><^<^<e><^ 
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A 



B 



C 



D 



F 



H 



J 



K 



PWR 

MOL 



PWR 

MDL 







Chassis mounted components have no Assembly Number 
prefix —see end of Replaceable Electrical Parts list 



DC 503A 



8-47/(8-48 blank) 
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REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacement parks are available from or through your local 
Tektronix, Inc. Field Office cur representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improverments 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc Field Office or 
representative will contact you concerning any change in part 
number. 

Change information, if any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 

OOX Part removed after this serial number 

FIGURE AND INDEX NUMBERS 



INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

1 2 3 4 5 Name & Description 

Assembly and/or Component 

Attach fng parts for Assembly and/or Component 



Detail Part of Assembly and/or Component 
Attaching parts for Detail Part 



Parts of Detail Part 

Attaching parts for Parts of Detail Part 



Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented Items are part of, and included with, the next higher 
indentation. The separation symbol — ‘ — indicates the end of 
attaching parts. 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Flandbook FI6-1 
can be utilized where possible. 



ABBREVIATIONS 





INCH 


ELCTRN 


ELECTRON 


IN 


INCH 


SE 


SINGLE END 




NUMBER SIZE 


ELEC 


ELECTRICAL 


INCAND 


INCANDESCENT 


SECT 


SECTION 


ACTR 


ACTUATOR 


ELCTLT 


ELECTROLYTIC 


INSUL 


INSULATOR 


SEMICOND SEMICONDUCTOR 


ADPTR 


ADAPTER 


ELEM 


ELEMENT 


INTL 


INTERNAL 


SHLD 


SHIELD 


ALIGN 


ALIGNMENT 


EPL 


ELECTRICAL PARTS LIST 


LPHLOR 


LAMPHOLDER 


SHLDR 


SHOULDERED 


AL 


ALUMINUM 


EQPT 


EQUIPMENT 


MACH 


MACHINE 


SKT 


SOCKET 


ASSEM 


ASSEMBLED 


EXT 


EXTERNAL 


MECH 


MECHANICAL 


SL 


SLIDE 


ASSY 


ASSEMBLY 


FIL 


FILLISTERHEAD 


MTG 


MOUNTING 


SLFLKG 


SELF-LOCKING 


ATTEN 


ATTENUATOR 


FLEX 


FLEXIBLE 


NIP 


NIPPLE 


SLVG 


SLEEVING 


AWG 


AMERICAN WIRE GAGE 


FLH 


FLAT HEAD 


NON WIRE 


NOT WIRE WOUND 


SPR 


SPRING 


BD 


BOARD 


FLTR 


FILTER 


OBD 


ORDER BY DESCRIPTION 


SO 


SQUARE 


BRKT 


BRACKET 


FR 


FRAME or FRONl 


OD 


OUTSIDE DIAMETER 


SST 


STAINLESS STEEL 


BRS 


BRASS 


FSTNR 


FASTENER 


OVH 


OVAL HEAD 


STL 


STEEL 


BRZ 


BRONZE 


FT 


FOOT 


PH BRZ 


PHOSPHOR BRONZE 


SW 


SWITCH 


BSHG 


BUSHING 


FXD 


FIXED 


PL 


PLAIN or PLATE 


T 


TUBE 


CAB 


CABINET 


GSKT 


GASKET 


PLSTC 


PLASTIC 


TERM 


TERMINAL 


CAR 


CAPACITOR 


HDL 


HANDLE 


PN 


PART NUMBER 


THD 


THREAD 


CER 


CERAMIC 


HEX 


HEXAGON 


PNH 


PAN HEAD 


THK 


THICK 


CHAS 


CHASSIS 


HEX HD 


HEXAGONAL HEAD 


PWR 


POWER 


TNSN 


TENSION 


CKT 


CIRCUIT 


HEX SOC 


HEXAGONAL SOCKET 


RCPT 


RECEPTACLE 


TPG 


TAPPING 


COMP 


COMPOSITION 


HLCPS 


HELICAL COMPRESSION 


RES 


RESISTOR 


TRH 


TRUSS HEAD 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


RGD 


RIGID 


V 


VOLTAGE 


COV 


COVER 


HV 


HIGH VOLTAGE 


RLF 


RELIEF 


VAR 


VARIABLE 


CPLG 


COUPLING 


1C 


INTEGRATED CIRCUIT 


RTNR 


RETAINER 


W' 


WITH 


CRT 


CATHODE RAY TUBE 


ID 


INSIDE DIAMETER 


SCH 


SOCKET HEAD 


WSHR 


WASHER 


DEG 


DEGREE 


IDENT 


IDENTIFICATION 


SCOPE 


OSCILLOSCOPE 


XFMR 


TRANSFORMER 


DWR 


DRAWER 


IMPLR 


IMPELLER 


SCR 


SCREW 


XSTR 


TRANSISTOR 
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CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code 


Manufacturer 


Address 


City, State, Zip 


000 BB 


BKRQUl ST COMPANY 


4330 WEST 78TH 


MINNEAPOLIS, MN 55435 


00779 


AMP, INC. 


P 0 BOX 1608 


HARRISBURG, PA 17105 


07 707 


IJSM CORP. , IJSM FAS T'CNPR DLV. 


SIO RIVER RD. 


SHELTON, CT 06484 


22326 


BERG EL ECTRONICS , INC. 


YOUR EXPRESSWAY 


NEW CUMBERLAND, PA 17070 


49671 


RCA COR PORAT ION 


30 ROCKEFELLER PLAZA 


NEW YORK, NY 10020 


71785 


TRW, INCH CON NECTORS 


1501 MORSE AVENUE 


ELK GROVE VILLAGE, IL 60007 


73743 


FISCHER SPEC lAl. MFC . CO. 


446 MORGAN ST. 


CINCINNATI, OH 45206 


73803 


TE XAS INS TRIIME NTS , f NC . , METAL LIJRG 1C AL 
MATE RIALS DIV. 


14 FOREST STREET 


ATTLEBORO, MA 02703 


73913 


LITT ELFOS E, INC. 


800 E. NORTHWEST IIWY 


DES PLAINES, IL 60016 


79807 


WROUGHT WASHER MFG . CO 


2100 S. 0 BAY ST. 


MILWAUKEE, W1 33207 


80009 


t'E KT RON LX, INC. 


P 0 BOX 500 


BEAVERTON, OR 97077 


83383 


CENT RAI. S CREW CO. 


2330 CRESCENT DR. 


BROADVIEW, IL 60153 


93907 


CAMCAR SCREW AND MFG. CO . 


600 18TH AVE. 


ROCKFORD, IL 61101 
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TM9-6625 
FIG. & 


-474-14&P-3 


INDEX 


TEKTRONIX 


NO. 


PART NO. 


1-1 


337-1399-11 


-2 


337-1399-10 


-3 


366-1023-07 


-4 


366-0494-05 


-5 


-*- 


-6 


210-0583-00 


-7 


210-0940-00 


-8 




-9 


210-0255-00 


-10 


366-1690-00 


-11 


333-2641-00 


-12 


213-0875-00 


-13 


334-3796-00 


-14 


378-2030-03 


-15 


105-0719-00 


-16 


213-0113-00 


-17 


105-0718-01 


-18 


-*- 


-19 


211-0007-00 


-20 




-21 


136-0252-07 


-22 


386-4404-01 


-23 


213-0868-00 


-24 


-*- 


-25 


337-2744-00 


-26 


366-1512-00 


-27 


384-1506-00 


-28 


384-1571-00 


-29 


376-0029-00 


-30 


386-4278-00 


-31 


213-0868-00 


-32 


386-3657-01 


-33 


-*- 


-34 


211-0008-00 


-35 


-*- 


-36 


213-0869-00 


-37 


-*- 


-38 


343-0495-04 


-39 


210-3033-00 


-40 


343-0499-04 


-41 


210-3033-00 



SERIAL/MODEL NO. 

EFF DSCONT QTY 12345 
1 
1 
1 
2 
2 



2 

2 

1 

1 



1 

1 

1 

1 

1 

1 



1 

12 

1 



5 

1 

10 

2 

1 

1 

1 



1 



4 



1 

3 

4 
1 
4 
1 
4 



MFR 

NAME & DESCRIPTION 
SHIELD, ELEC:RIGHT SIDE 
SHIELD, ELEC: LEFT SIDE 
KNOB : GRAY, 0 . 127 ID, 0.392 OD, 0.466 
KNOB : GRAY, 0 . 127 IDX 0.5 OD,0.531H 
RESISTOR VAR: (SEE R500,R600 REPL) 
(ATTACHING PARTS) 

NUT, PLAIN, HEX. : 0.25-32 X 0.312 INCH,BRS 
WASHER, FLAT: 0.25 ID X 0.375 INCH OD, STL 

CONNECTOR: (SEE J510,J610 REPL) 

TERMINAL, LUG: 0 . 391" ID INT TOOTH 
KNOB, LATCH: SIL GY, 0.53 X0.23 X 1.059 
PANEL, FRONT: 

(ATTACHING PARTS) 

SCR ASSEM WSHR:6-32 X 0.5,TAPTITE 



PLATE, IDENT: 

LENS, LED DSPL:RED 
LATCH, RETAINING : PLUG-IN 
(ATTACHING PARTS) 

SCR,TPG,THD FOR: 2-32 X 0.312 INCH,PNH STL 
BAR, LATCH RLSE : 

CKT BOARD ASSY : DISPLAY (SEE AlO REPL) 
(ATTACHING PARTS) 

SCREW, MACHINE: 4-40 X 0.188 INCH,PNH STL 
CKT BOAR ASSY INCLUDES: 

TERM SET, PIN: (SEE A1 0 J1 0 12 , J1 1 0 1 , J1 1 02 REPL) 
SOCKET, PIN CONN:W/0 DIMPLE 
SUBPANEL, FRONT : W/ INSERTS 
(ATTACHING PARTS) 

SCREW, TPG, TF : 6-32 X 0.375 L, FILM, STEEL 



SUBPANEL INCLUDES: 

JACK, TIP : GRAY (SEE J520, J530, J540, J620, 
J630 REPL) 

SHIELD, ELEC: FRONT SUBPANEL, AL 
PUSH BUTTON : GRAY. 0 . 18 SQ X 0.83 INCH LG 
EXTENSION SHAFT: 2-764 L X 0.187 OD, NYLON 
EXTENSION SHAFT:4.275 L X 0.123 DIA 
CPLG, SHAFT, RDG: 0 . 128 ID X 0.312 OD X 0.5" 
SUPPORT, FRAME : REAR, AL 
(ATTACHING PARTS) 

SCREW, TPG, TF : 6-32 X 0.375 L. FILM, STEEL 
SUPPORT, PLUG IN: 



CKT BOARD ASSY : AUXILIARY ( SEE A12 REPL) 
(ATTACHING PARTS) 

SCREW, MACHINE: 4-40 X 0.25 INCH,PNH STL 



CKT BOARD ASSY INCLUDES: 

SWITCH, LEVER: (SEE A12S1810 REPL) 
(ATTACHING PARTS) 

SCREW, TPG, TF : 2-28 X 0 . 25, PLASTITE 



SWITCH MBS: (SEE A12 SI 72 0 , SI 7 3 0 , SI 7 3 1 , 
S1732 REPL) 

CLIP, SWITCH : FRONT, 7 . 5 MM, 4 UNIT 
(ATTACHING PARTS) 

EYELET,METALLIC: 0 . 59 OD X 0.156 INCH LONG 

CLIP, SWITCH : REAR, 7 . 5MM X 4 UNIT 
(ATTACHING PARTS) 

EYELET,METALLIC: 0 . 59 OD X 0.156 INCH LONG 



CODE 

80009 

80009 

80009 

80009 


MFR PART NUMBER 

337-1399-11 

337-1399-10 

366-1023-07 

366-0494-05 


73743 

79807 


2X20317-402 

OBD 


80009 

80009 

80009 


210-0255-00 

366-1690-00 

333-2641-00 


93907 


OBD 


80009 

80009 

80009 


334-3796-00 

378-2030-03 

105-0719-00 


93907 


OBD 


80009 


105-0718-01 


83385 


OBD 


22526 

80009 


75060-012 

386-4404-01 


93907 


OBD 



80009 


337-2744-00 


80009 


366-1512-00 


80009 


384-1506-00 


80009 


384-1571-00 


80009 


376-0029-00 


80009 


386-4278-00 


93907 


OBD 


93907 


OBD 


83385 


OBD 



93907 


OBD 


80009 


343-0495-04 


07707 


SE-25 


80009 


343-0499-04 


07707 


SE-25 
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FIG. & 



INDEX 


TEKTRONIX 


SERIAL/MODEL NO. 






MER 


NO. 


PART NO. 


EFF 


DSCONT 


QTY 1234b 


NAME & DESCRIPTION 


CODE 


1-42 


337-23U4-UU 






I 


SHIELD, ELEC: CIRCUIT BOARD 


3uuuy 


-43 








y 


TERMINAL, PIN: (SEE AI2 JIbiy, JIb3U, JI63U, 
JI73U EPL) 




-44 


I3i-uyy3-uu 






I 


BUS, CONDUCTOR: 2 WIRE BLACK 


UU7/y 


-4b 


I36-U2b2-U7 






lU 


SOCKET, PIN C0NN:W/0 DIMPLE 


22b26 


-46 


I36-UbI4-UU 






I 


SKT,PL-IN ELEC:MICROCIRCUIT, 3 DIP 


733U3 


-47 


I36-U26y-U2 






6 


SKT,PL-IN ELEK:MICROCIRCUIT, 14 DIP, LOW CLE 


733U3 


-43 


I36-U26U-U2 






ly 


SKT,PL-IN ELEK:MICROCIRCUIT, 16 DIP, LOW CLE 


7173b 


-4y 








I 


CONTACT SET, ELEC: (SEE AI2JIU2U EPL) 




-bU 








I 


TERM SET, PIN: (SEE AI2PI43U, PIb2U, PIb2I, PI6UI, 
PI63U EPL) 




-bl 


337-2743-UU 






I 


SHIELD, ELEC : CONNECTORS, AL 
(ATTACHING PARTS) 


3uuuy 


-b2 


2II-UUU7-UU 






2 


SCREW, MACHINE: 4-4 U X U.I33 INCH,PNH STL 


3333b 


-b3 








I 


CKT BOARD ASSY : MAIN ( SEE AI4 EPL) 
(ATTACHING PARTS) 




-b4 


2II-UUU3-UU 






4 


SCREW, MACHINE: 4-4 U X U.2b INCH,PNH STL 


3333b 


-bb 


i 2 y-uuy/-uu 






4 


SPACER, POST :U.b6UL X U.I33,W/4-4U THD 


3uuuy 


-b6 


2II-UUI2-UU 






I 


SCREW, MACHINE: 4-4 U X U.37b,PNH STL CD PL 


3333b 


-b7 


2IU-UbbI-UU 






I 


NUT, PLAIN, HEX: 4-4U X U.2b INCH, STL 


3333b 




2IU-II73-UU 






I 


WSHR, SHOULDERED : FOR MTG TO-22U TRANSISTOR 


4y67I 












(OPTION I ONLY) 






342-U3bb-UU 






I 


INSULATOR, PLATE : TRANSISTOR, SILICONE RUBBER 
(OPTION I ONLY) 

CKT BOARD ASSY INCLUDES: 


UUUBB 


-b3 








I 


SWITCH, LEVER: (SEE AI4SIUIU EPL) 
(ATTACHING PARTS) 




-by 


2I3-U36y-UU 






3 


SCREW, TPG, TF : 2-23 X U . 2b, PLASTITE 


y3yu7 


-6U 








4 


SWITCH, MBS: (SEE AI4SIU2U, SIU2I, SIU3U, 
SIU3I EPL) 




-61 


343-U4yb-U4 






I 


CLIP, SWITCH : FRONT, 7 . b MM, 4 UNIT 


3uuuy 












(ATTACHING PARTS) 




-62 


2IU-3U33-UU 






4 


EYELET,METALLIC: U . by OD X U.Ib6 INCH LONG 


U77U7 


-63 


343-U4yy-U4 






I 


CLIP, SWITCH : REAR, 7 . bMM X 4 UNIT 


3uuuy 












(ATTACHING PARTS) 




-64 


2IU-3U33-UU 






4 


EYELET,METALLIC: U . by OD X U.Ib6 INCH LONG 


U77U7 


-6b 


I36-U4yy-U3 






I 


CONNECTOR, RCPT, : 3 CONTACT 


uu7/y 


-66 


I36-UbI4-UU 






I 


SKT,PL-IN ELEC:MICROCIRCUIT, 3 DIP 


733U3 


-67 








I 


SWITCH, PUSH: (SEE AI4SI3IU, SI3II EPL) 




-63 


36i-uyuu-uu 






4 


SPACER, PB SW:U.2 L, YELLOW 


3uuuy 


-6y 


i36-U4yy-iu 






I 


CONNECTOR, RCPT, : lU CONTACT 


uu7/y 


-7U 








I 


RESISTOR VAR: (SEE AI4RI4IU, SI4IU EPL) 




-71 


i36-U4yy-i2 






I 


CONNECTOR, RCPT, : 12 CONTACT 


uu7/y 


-72 


337-23U4-UU 






I 


SHIELD, ELEC: CIRCUIT BOARD 


3uuuy 


-73 


I36-U67U-UU 






I 


SKT,PL-IN ELEK:MICROCKT, 13 PIN, LOW PROFILE 


733U3 


-74 


I36-U623-UU 






I 


SOCKET, PLUG-IN: 4U DIP, LOW PROFILE 


733U3 


-7b 


I36-U26U-U2 






3 


SKT,PL-IN ELEK:MICROCIRCUIT, 16 DIP, LOW CLE 


7173b 


-76 


I36-U26y-U2 






b 


SKT,PL-IN ELEK:MICROCIRCUIT, 14 DIP, LOW CLE 


733U3 


-77 


I36-U2b2-U7 






3 


SOCKET, PIN C0NN:W/0 DIMPLE 


22b26 


-73 








2 


SOCKET, PIN TERM: (SEE AI4 JIb2U, JIb2I EPL) 




-/y 








4U 


TERMINAL, PIN: (SEE AI4 JII3U, JI23U, JI3UU, JI32U 
JI4UU, JIbUU, JI /IU, JI72U, JI32U, JI32U EPL) 




-3U 


344-U326-UU 






6 


CLIP, ELECTRICAL : FUSE, BRASS 


Zbyib 


-31 


I3i-uyy3-uu 






2 


BUS, CONDUCTOR: 2 WIRE BLACK 


UU7/y 


-32 








I 


OSCILLATOR: (SEE AI4YI7IU EPL) 
(OPTION I ONLY) 

(ATTACHING PARTS) 




-33 


2 ii-uuy/-uu 






2 


SCREW, MACHINE: 4-4 U X U.3I2 INCH,PNH STL 
(OPTION I ONLY) 


3333b 


-34 


36I-Ub43-UU 






2 


SPACER, RING: U . I2b ID X U.2b OD X U.IIU ID 
(OPTION I ONLY) 


3uuuy 


-3b 


2I4-IU6I-UU 






I 


SPRING, GROUND : FLAT 


3uuuy 


-36 


426-IbIb-UU 






I 


FR SECT, PLUG-IN: TOP 


3uuuy 


-37 


426-U724-iy 






I 


FR SECT, PLUG-IN: BOTTOM 


3uuuy 



MFR PART NUMBER 
3J7-28U4-UU 



53Ulb3-2 

75U6U-U12 

csyuu2-« 

CSyUU2-14 

133-bl-y2-UU« 



227-2743-UU 

OBD 



OBD 

i2y-uuy/-uu 

OBD 

OBD 

DF 12/A 
74U3-UyFR-bl 



OBD 



343-U4yb-U4 

SE-2b 

343-U4yy-U4 

SE-25 

2U3«Uy4y-« 

csyuu2-« 

361-UyUU-UU 

4-38Uy4y-U 

4-38Uy4y-2 

337-28U4-UU 

csyuu2-i« 

CSyUU2-4U 

133-bl-y2-UU« 

CSyUU2-14 

7bU6U-U12 



1U2U71 

53Ulb3-2 



OBD 

361-Ub4«-UU 



214-1U61-UU 

426-151b-UU 

426-U724-iy 



y-4 




TM9-6625-474-14&P-3 
FIG. & 

INDEX TEKTRONIX SERIAL/MODEL NO. 

NO. PART NO. EEE DSCONT QTY 12345 NAME & DESCRIPTION 

WIRE ASSEMBLIES 



175-2984-00 1 

352-0169-00 1 

175-3539-00 1 

352-0169-00 1 

175-2980-00 1 

352-0161-02 2 

175-2985-00 1 

352-0169-00 2 

175-2980-00 1 

352-0161-02 2 

175-2981-00 1 

352-0165-03 2 

175-3056-00 1 

352-0169-01 1 

175-2983-00 1 

352-0166-04 2 

175-2982-00 1 

352-0166-05 2 

175-2986-00 1 

352-0169-00 2 



CA ASSY, RE: 50 OHM COAX. 6.0 L 
(EROM A12J1522 TO J520) 
HLDR.TERM CONN : 2 WIRE BLACK 
CA ASSY, RE: 50 OHM COAX. 6.0 L 
(EROM A12J1530 TO J540) 
HLDR.TERM CONN : 2 WIRE BLACK 
CA ASSY, SP,ELEC:3, 26 AWG, 3 . 0 L 
(EROM A12J1630 TO R600) 

CONN BODY, PL, EL: 3 WIRE RED 
CA ASSY, RE: 50 OHM COAX, 10.0 L 
(EROM A14J1130 TO A14J1810) 
HLDR.TERM CONN : 2 WIRE BLACK 
CA ASSY, SP, ELEC: 3, 26 AWG, 3 . 0 L 
(EROM A14J1230 TO R500) 

CONN BODY, PL, EL: 3 WIRE RED 
CA ASSY, SP, ELEC: 7, 26 AWG, 7 . 0 L 
(EROM A14J1300 TO A10J1012) 
CONN BODY, PL, EL: 7 WIRE ORANGE 
CA ASSY, SP, ELEC: 2-26 AWG, 5 . 5 L 
(EROM A14J1320 TO J620,J630) 
HLDR TERM CONN : 2 WIRE, BROWN 
CA ASSY, SP, ELEC: 8, 26 AWG, 6.0 L 
(EROM A14J1400 TO A10J1102) 
CONN BODY, PL, EL: 8 WIRE YELLOW 
CA ASSY, SP, ELEC: 8, 26 AWG, 8 . 0 L 
(EROM A14J1500 TO AlOJllOl) 
CONN BODY, PL, EL: 8 WIRE GREEN 
CA ASSY, RE: 50 OHM COAX, 14.5 L 
(EROM A14J1820 TO A12J1730) 
HLDR, TERM CONN : 2 WIRE BLACK 



MER 

CODE 


MER PART NUMBER 


80009 


175-2984-00 


80009 

80009 


352-0169-00 

175-3539-00 


80009 

80009 


352-0169-00 

175-2980-00 


80009 

80009 


352-0161-02 

175-2985-00 


80009 

80009 


352-0169-00 

175-2980-00 


80009 

80009 


352-0161-02 

175-2981-00 


80009 

80009 


352-0165-03 

175-3056-00 


80009 

80009 


352-0169-01 

175-2983-00 


80009 

80009 


352-0166-04 

175-2982-00 


80009 

80009 


352-0166-05 

175-2986-00 


80009 


352-0169-00 



9-5/ (9-6 BLANK) 
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APPENDIX A 
REFERENCES 



DA PAM 310-4 

DA PAM 310-7 
FM 21-11 
AR 385-40 
AR 750-1 
TB 750-25-1 
TM 38-750 
TM 750-244-2 



Index of Technical Manuals, Technical Bulletins, Supply Manuals 
(Types 7, 8, and 9), Supply Bulletins, and Lubrication orders 

Index of US Army Equipment Modification Work Orders 

First Aid for Soldiers 

Accident Reporting and Records 

Army Materiel Maintenance Concept and Policies 

Maintenance Supplies and Equipment: Army Metroiogy and Calibration System 
The Army Maintenance Management System (TAMMS) 

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use 



A-l/(A-2 blank) 
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APPENDIX B 

MAINTENANCE ALLOCATION CHART 



Section 1. INTRODUCTION 



B-1. GENERAL. 

a. This section provides a generai expianation of aii maintenance and repair functions authorized at various 
maintenance categories. 

b. The Maintenance Allocation Chart (MAC) in Section il designates overali authority and responsibility for the 
performance of maintenance functions on the identified end items or component. The application of the 
maintenance functions to the end item or component will be consistent with the capacities and capabilities of the 
designated maintenance categories. 

c. Section III lists the tools and test equipment (both special and common) required for each maintenance 
function as referenced from Section II. 

d. Section IV contains supplemental instructions and explanatory notes for a particular maintenance 
function. 

B-2. MAINTENANCE FUNCTIONS. Maintenance Functions will be limited to and defined as follows: 

a. Inspect. To determine the serviceability of an item by comparing its physical, mechanical, and/or electrical 
characteristics with established standards through examination (e.g., by sight, sound, or feel). 

b. Test. To verify serviceability by measuring the mechanical, pneumatic, hydraulic, electrical characteristics 
of an item and comparing those characteristics with prescribed standards. 

c. Service. Operations required periodically to keep an item in proper operating condition, i.e., to clean 
(includes decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel, lubricants, chemical 
fluids, or gases. 

d. Adjust. To maintain or regulate, within prescribed limits, by bringing into proper or exact position, or by 
setting the operating characteristics to specified parameters. 

e. Aline. To adjust specified variable elements of an item to bring about optimum or desired performance. 

f. Calibrate. To determine and cause corrections to be made or to be adjusted on instruments or test, 
measuring, and diagnostic equipment used in precision measurement. Consists of comparisons of two 
instruments, one of which is a certified standard of known accuracy, to detect and adjust any discrepancy in the 
accuracy of the instrument being compared. 

g. Removal/Install. To remove and install the same item when required to perform service or other 
maintenance functions. Install may be the act of emplacing, seating, or fixing into position a spare, repair part, or 
module (component or assembly) in a manner to allow the proper functioning of an equipment or system. 

h. Replace. To remove an unserviceable item and install a serviceable counterpart in its place. 

I. Repair. The application of maintenance services 1, including fault location/troubleshooting 2, removal/ 
installation, and disassembly/assembly 3, procedures, and maintenance actions 4, to identify troubles and 
restore serviceability to an item by correcting specific damage, fault, malfunction, or failure in a part, 
subassembly, module (component or assembly), end item, or system. 
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j. Overhaul. That maintenance effort (service/action) prescribed to restore an item to a completely 
serviceable-operational condition as required by maintenance standard in appropriate technical publications. 
Overhaul is normally the highest degree of maintenance performed by the Army. Overhaul does not normally return 
an item to like-new condition. 

k. Rebuild. Consists of those services/actions necessary for the restoration of unserviceable equipment to a 
like-new condition in accordance with original manufacturing standards, Rebuild is the highest degree of material 
maintenance applied to army equipment and is normally reserved for the depot category of maintenance. The 
rebuild operation inciudes the act of returning to zero those age measurements (hours/mile, etc.) considered in 
classifying army equipment/components. 

(1) Services - inspect, test, service, adjust, aline, calibrate, and/or replace. 

(2) Fault locate/troubleshoot - the process of investigating and detecting the cause of equipment 
malfunctioning; the act of isolating a fault within a system or Unit Under Test (UUT). 

(3) Disassembly/assembly - encompasses the step-by-step taking apart (or breakdown) of a repairable 
assembly (group numbered item) to the level of its least componency identified as maintenance significant (i. e., 
assigned an SMR code) for the category of maintenance under consideration. 

(4) Actions - welding, griding, riveting, straightening, facing, remachinery, and/or resurfacing. 

B-3. EXPLANATION OF COLUMNS IN THE MAC, SECTION II. 

a. Column 1, Group Number. Column 1 lists group numbers, the purpose of which is to identify maintenance 
significant components, assemblies, subassemblies, and modules with the next higher assembly. 

b. Column 2, Component/ Assemb/y. Column 2 contains the names of components, assemblies, subassemb- 
lies, and modules for which maintenance is authorized. 

c. Column 3, Maintenance Function. Column 3 lists the functions to be performed on the item listed in 
Column 2 (for detailed explanation of these functions, se le paragraph B-2 ). 

d. Co/umn 4, Maintenance Category. Column 4 specifies, by the listing of a work time figure in the 
appropriate subcolumn(s), the category of maintenance authorized to perform the function listed in Column 3. 
This figure represents the active time required to perform that maintenance function at the indicated category of 
maintenance. If the number of complexity of the tasks within the listed maintenance function vary at different 
maintenance categories, appropriate work time figures will be shown for each category. The work time figure 
represents the average time required to restore an item (assembly, subassembly, component, module, end item, 
or system) to a serviceable condition under typical field operating conditions. This time includes preparation time 

(including any necessary disaSSGITlbly/aSSGIinbly tilTIG), troubleshooting/fault location time, and quality assurance/ 
quality control time in addition to the time required to perform the specific tasks identified for the maintenance 
functions authorized in the maintenance allocation chart. The symbol designations for the various maintenance 
categories are as follows: 

C Operator or Crew 

O Oganizational Maintenance 

F Direct Support Maintenance 

H Genera I Support Maintenance 

L Specialized Repair Activity (SRA )5 

D. ........ .. Depot Maintenance 

5 T'his maintenance category is not included in Section II, ccduinn (4) of the Maintenance Allocation Chart. To identify functions 
to this category ol maintenance, enter a work time figure in the “H' column ol Section II, column (4), and use an associated 
reletence code iji the Rernai ks column (6), Key the code to Section IV, Remarks, and explain the SRA complete repair 
application iheie. 'fhe explanatory remark(s) shall reference the specific Repair Parts and Special Tools List (RPSTL) TM which 
contains additional SRA criietia and the authorized spare/repair parts. 
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e. Column 5, Tools and Test Equipment. Column 5 specifies, by code, those common tools sets (not 
individual tools) and special tools, TMDE, and support equipment required to perform the designated function. 

f. Column 6, Remarks. This column shall, when applicable, contain a letter code, in alphabetic order, which 
shall be keyed to the remarks contained in Section IV. 

B-4. EXPLANATION OF COLUMNS IN TOOL AND TEST EQUIPMENT REQUIREMENTS, SECTION III. 

a. Column 1, Reference Code. The tool and test equipment reference code correlates with a code used in the 
MAC, Section III, Column 5. 

b. Column 2, Maintenance Category. The lowest category of maintenance authorized to use the tool or test 
equipment. 

c. Column 3, Nomenclature. Name or identification of the tool or test equipment. 

d. Column 4, National Stock Number. The National Stock Number of the tool or test equipment. 

e. Column 5, Too/Number. The manufacturer’s part number 

B-5. EXPLANATION OF COLUMNS IN REMARKS, SECTION IV. 

a. Column 1, Reference Code. The code recorded in Column 6, Section II. 

b. Column 2, Remarks. This column lists information pertinent to the maintenance function being performed 
as indicated in the MAC, Section II. 
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SECTION II. MAINTENANCE ALLOCATION CHART 

FOR 

TEKTRONIX DC 503A UNIVERSAL COUNTER 



(1) 


(2) 


(3) 




(4) 




(5) 


(6) 


GROUP 

NUMBER 


COMPONENT/ASSEMBLY 


MAINTENANCE 

FUNCTION 


MAINTENANCE CATETORY* 


TOOLS 

AND 

EQUPT 


REMARKS 


C 


0 


F 


H 


D 


Fig 1 


TEK 503A Universal 




















Counter 


Insp 


.10 












A 






Test 








1.00 




2 








Repair 








1.50 




2 


C D 




Circuit Card Assy 


Insp 








.10 












Replace 








.50 




2 


B 




Circuit Card Assy 


Insp 








.10 












Replace 








.50 




2 


B 




Push Button 


Insp 








.10 












Replace 








.50 




2 


B 



*C.operator/crew O.organizational F.direcl support H.general support D. depot 



SECTION III. TOOL AND TEST EQUIPMENT REQUIREMENTS 

FOR 

TEKTRONIX DC 503A UNIVERSAL COUNTER 



TOOL OR TEST 
EQUIPMENT 


MAINTENANCE 

CATEGORY 


NOMENCLATURE 


NATI0NAI7NAT0 
STOCK NUMBER 


TOOL NUMBER 


1 


H 


Test Equipment 




Ref Table 4-11 


2 


H 


JTK 17LAU 35H 
Tool Kit 


4931-01-073-3845 
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SECTION IV. REMARKS 



REFERENCE 

CODE 


REMARKS 


A 


Organizational maintenance will be accomplished by the organization 
owning and using the equipment. 


B 


All special tools and test equipment are called out ini Table 4-1 J 


C 


Supply of parts will be through normal supply channels. 


D 


A recommended repair parts list will be published as part of this manual. 
Parts that have NSN’S assigned will be requisitioned separately and 
will not be part of this kit.. 



B-5/(B-6 blank] 
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ITEM 


TEKTRONIX 


APPENDIX C 
RECOMMENDED SPARE 
FOR 

TEKTRONIX DC 503A 


PARTS LIST 
UNIVERSAL COUNTER 


NO. 


PART NO. 


ITEM NAME 


RFC . QTY 


1 


136-0387-00 


JACK, TIP 


I 


2 


366-1512-00 


PUSH BUTTON 


I 


3 


670-6556-01 


CIRCUIT BD ASSY 


I 


4 


672-0103-00 


CIRCUIT BD ASSY 


I 



C-l/(C-2 BLANK) 
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APPENDIX D 

MANUAL CHANGE INFORMATION 



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES 

CHANGE TO: 

A12 670-6557-01 CKT BOARD ASSY : AUXILIARY 

ADD: 

A12CR1320 152-0075-00 SEMICOND DEVICE: SW,GE, 22V, 40MA 



SEMICOND DEVICE: SW.GE, 22V, 40MA 



DIAGRAM <3> SIGNAL ROUTING TIME A-B GENERATOR & GATE GENERATOR - Partial 
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EFF SN B02 1.520 (DC503A) 

EFF SN B021540 (DC.503A-0 .1. ) 



ELECTRICAL PARTS AND SCHEMATIC CHANGES 



CHANGE TO: 



A12 670’-6557-02 CKT BOARD ASSY : AUXILIARY 

REMOVE : 

A12CRI320 152-0075-00 SEMTCOND Dl:V ICE : SO , ST , 22V , 40F^A. 

ADD: 

A12W1322 131-0566-00 BUS CONDUCTOR: DUFLIY RES, 2. 375,22 AWG 

DIAGRAM <3> SIGNAL ROin^ING, TIME A-B GENERATOR & GATE GENERATOR - Partial 



TIME A CEPCRATOR 
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DIAGRAM <9> SWITCHING LOGIC - Parria: 
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DESCRIPTION 

EFF SN B022170 (STANDARD) 

EFF SN B022250 (OPTION 01) 



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES 



CHANGE TO: 






A12 


670-6557-03 


CKT BOARD ASSY: AUXILIARY 


ADD: 






A13 


670-7508-00 


CKT BOARD ASSY: HEX CMOS BUFFER 


CHANGE TO: 






A12U1500 


156-0472-00 


MICROCIRCUIT, DI: 13 INP NAND GATE,74S133 


REMOVE: 






A12U1600 


156-0745-00 


MICROCIRCUIT, DI: HEX INVERTER 


The new 670- 


-7508-00 circuit 


board consists of: 


A13U1600 


156-0494-02 


MICROCIRCUIT ,DI : HEX INV/BUFF , SEL , 4049 




131-0787-00 


14 TERMINAL,PIN:0.64 L X 0.025 SQ PH BRZ GO LD PL 



(U1600 is removed from A12 and added to new piggyback board A13 HEX CMOS BUFFER. 

which is installed in the old U1600 socket.) 





DIAGRAM tN circuit - Partial 



Page 1 of 2 



D-3 
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DIAGRAM 




SWITCIITRG LOGIC 



SCllIilMATlC CHANGES 
P.irt i.ri 




D-4 



Page 2 of 2 





TM 9-6625-474-1 4&P-3 








TM 9-6625-474-1 4&P-3 



DESCRIPTION 

KFF SN B022960 (Standard) 

EFF SN B022920 (Option 1) 

REPlACFJAiiLE ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 



A12 


670-6557-04 


CRT BOARD ASSY : AUXILIARY 


A 14 


670-6558-02 


CRT BOARD ASSY: MAIN 


A14 


670-6559-02 


CRT BOARD ASSY: MAIN 






(OPTION 1 ONLY) 




A12CT522 


281-0763-00 


CAP.,FXD,CER DI:47PF,10%,100V 


A12R1530 


315-0820-00 


RES. ,FXD,CMPSN:82 


OHM,5%,0.25W 


A14C1322 


281-0763-00 


CAP.,FXD,CER DI:47PF, 10%, lOOV 


A14RI326 


315-0820-00 


RES. ,FXD,CMPSN:82 


OHM,5%,0.25W 


AUK 1500 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0,25W 


A14RJ 501 


315-0680-00 


RES . ,FXD,CMPSN: 68 


OHM,5%,0.25W 


A14R1502 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0.25W 


A14K1503 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0.25W 


A14R.1 504 


315-0680-00 


RES.,FXD,CMPSN:68 


OHM,5%,0.25W 


A14R1505 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0.25W 


A14R1506 


315-0680-00 


RES. ,FXD,CMPSN:68 


OHM,5%,0.25W 



AFjD : 

A14C1703 283-0081-00 CAP.,FXD,CER DI : 0 . lUF ,+80-20%, 25V 

(OPTION 1 ONLY) 

l)IAGRx\M <10>TIME BASE & POWER SUPPLIES - Partial 
\ / 





By Order of the Secretary of the Army: 



JOHN A. WICKHAM, JR. 
General, United States Army 
Chief of Staff 



Official: 

ROBERT M. JOYCE 
Major General, United States Army 
The Adjutant General 

Distribution: 

To be distributed in accordance with DA Form 12-37, Block 1097, Organizational 
Maintenance requirements for Bradley Fighting Vehicle TOW Subsystem. 




CUT ALONG THIS LINE 



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBUCATIONS 



WITH THIS PUBUCATION? 




PUBLICATION NUMBER 



PUBLICATION DATE 



PUBLICATION TITLE 



BE EXACT . . PIN4>OINT WHERE IT IS 



INTM8 SPACE TELL WHAT IS WRONG 
AND WHAT SHOULD BE OONP ABOUT IT: 



PRINTED NAME. GRADE OR TITLE. ANO TELEPHONE NUMBER 




2028-2 



PREVIOUS EOmONS 
ARE OBSOLETE. 



PS . . IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR 
RECOMMENDATION MAKE A CARBON COPY OF THIS 
ANO GIVE IT TO YOUR HEADQUARTERS 










THE METRIC SYSTEM AND EQUIVALENTS 



NEAR MEASURE 

- Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches 
1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches 
1 Kilometer = 1000 Meters = 0.621 Miles 



SQUARE MEASURE 

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches 
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet 
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles 



'/EIGHTS 

Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces 
1 Kilogram = 1000 Grams = 2.2 lb. 

1 Metric Tbn = 1000 Kilograms = 1 Megagram = 1.1 Short 
Tbns 



CUBIC MEASURE 

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches 
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet 

TEMPERATURE 



LIQUID MEASURE 

1 Milliliter = 0.001 Liters = 0.0338 Fluid Ounces 
1 Liter = 1000 Milliliters = 33.82 Fluid Ounces 



APPROXIMATE CONVERSION FACTORS 
TO CHANGE TO 

Inches Centimeters 

Feet Meters 

Yards Meters 

Miles Kilometers 

Square Inches Square Centimeters 

Square Feet Square Meters 

Square Yards Square Meters 

Square Miles Square Kilometers 

Acres Square Hectometers . . . 



Cubic Feet. 

Cubic Yards . 

Fluid Ounces 

its 

arts 

_-allons 

Ounces 

Pounds Kilograms 

Short Tons Metric Tons 

Pound-Feet Newton-Meters 

Pounds per Square Inch Kilopascals 

Miles per Gallon Kilometers per Liter . 

Miles per Hour Kilometers per Hour . 



Cubic Meters 
Cubic Meters 
Milliliters . 

Liters 

Liters 

Liters 

Grams . 



TO CHANGE 

Centimeters 

Meters 

Meters 

Kilometers 

Square Centimeters 

Square Meters 

Square Meters 

Square Kilometers. . 
Square Hectometers 

Cubic Meters 

Cubic Meters 

Milliliters 

Liters 

Liters 

^ers 

.ms 

.ograms 

^rMetric Ibns 

Newton-Meters 

Kilopascals 

’'^ometers per Liter 
meters per Hour 



TO 

Inches 

Feet 

Yards 

Miles 

Square Inches 

Square Feet 

Square Yards 

Square Miles 

Acres 

Cubic Feet 

Cubic Yards 

Fluid Ounces 

Pints 

Quarts 

Gallons 

Ounces 

Pounds 

Short Tons 

Pounds-Feet 

Pounds per Square Inch 

Miles per Gallon 

Miles per Hour 



5/9(^F - 32) = ^^C 

212° Fahrenheit is evui valent to 100° Celsius 
90° Fahrenheit is equivalent to 32.2° Celsius 
32° Fahrenheit is equivalent to 0° Celsius 
9/5C° + 32 =°F 



MULTIPLY BY 

. . . . 2.540 
.... 0.305 
.... 0.914 
.... 1.609 
.... 6.451 
. . . . 0.093 
.... 0.836 
. . . . 2.590 
. . . . 0.405 
. . . . 0.028 
. . . . 0.765 
....29.573 
.... 0.473 
. . . . 0.946 
. . . . 3.785 
. . . . 28.349 
. . . . 0.454 
. . . . 0.907 
. . . . 1.356 
. . . . 6.895 
. . . . 0.425 
.... 1.609 

MULTIPLY BY 
. . . 0.394 
. . . 3.280 
... 1.094 
. . . 0.621 
... 0.155 
...10.764 
... 1.196 
. . . 0.386 
... 2.471 
...35.315 
... 1.308 
. . . 0.034 
... 2.113 
... 1,057 
... 0.264 
. . . 0.035 
. . . 2.205 
... 1.102 
. . . 0.738 
... 0.145 
. . . 2.354 
. . . 0.621 






PIN: 056816-000 




